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HeEten C. FarnsworTH 


DEFECTS, USES, AND ABUSES 
OF NATIONAL FOOD SUPPLY 
AND CONSUMPTION DATA* 


Before World War II little serious attention was given to the 
development of comprehensive food supply and “consumption” estimates for 
individual nations. But as the threat of wartime food shortages spread and gov- 
ernment food marketing controls were extended, all of the major belligerent 
governments gave increased attention to improving their own national food 
statistics and their appraisals of the changing food positions of other countries, 
particularly enemy and enemy-occupied countries. The natural result was re- 
finement and extension of the balance sheet accounting technique previously used 
for analyzing the national supplies and utilization of individual food commodities 
and groups of commodities in specific countries (e.g., 1, pp. 255-305; 2; 3, pp. 1-98; 
4, pp. 375-88). 

I. HISTORICAL DEVELOPMENT OF FOOD CONSUMPTION 
ESTIMATES AND COMPARISONS 

The first major study to present comparative data on national food supply 
levels and “consumption” changes for several countries was the 1944 report of 
the Combined Food Board, compiled to assist in its work of international alloca- 
tion of foodstuffs (5). This pioneer effort was confined to the food supply data 
of three highly developed countries—Canada, the United Kingdom, and the 
United States—whose food statistics rank among the best in the world; and it 
had the additional advantage of being made at a time when food supplies were 
under an abnormally high degree of government control. The economic and 
statistical staffs of those countries were not only well trained, but also sufficiently 
knowledgeable and well equipped with supplementary information (from die- 
tary surveys, commodity marketing studies, and wartime records of controlled 
food distribution) to recognize and make allowance for some of the most dis- 
turbing deficiencies in the data. Nevertheless, there remained sizable margins 
of error in the individual figures and many inherent incomparabilities not ade- 
quately discounted in the interpretations offered in the Report. 


* This paper was originally presented at the 33rd Session of the International Statistical Institute, 


Paris, August 28—September 7, 1961. 
1 [lluminating comments on the origin and limitations of the Combined Food Board’s comparisons 


appear in R. J. Hammond’s authoritative study on British food policy during the Second World War 
(6, pp. 386-88). 
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The second landmark was the publication in 1946 of the first World Food 
Survey of the Food and Agriculture Organization of the United Nations (FAO). 
This contained an ambitious series of estimates of the prewar food supplies and 
“consumption” of 70 countries that accounted for roughly 90 per cent of the 
world’s population—countries whose basic food statistics ranged all the way from 
reasonably good to practically nonexistent (with many countries close to the 
“nonexistent” end of the scale). Despite these and other inadequacies, the World 
Food Survey estimates were put forward as measures of the different food con- 
sumption levels of the different countries and “as a guide in working out pro- 
posals for future world food and agricultural policies” (7, p. 1). Several years 
later the first detailed FAO balance sheets appeared, covering 41 countries deemed 
to have “adequate” statistics.? (8) These were followed in 1952 by publication 
of FAO’s Second World Food Survey (7A), and in 1955 by a second series of 
food balances (8A); both substantially revised many of the earlier consumption 
estimates, mostly upwards. 

Although FAO’s two World Food Surveys fell far short of recognized stand- 
ards as statistical documents,® although they failed to live up to early hopes as 
a “guide” to policy decisions, and although their alarming conclusions about the 
extent and geography of “world hunger” have been convincingly criticized (10, 
pp. 189-212), these surveys and associated food balances nevertheless contributed 
to food consumption analysis by calling attention to the differing patterns of 
food consumption in different countries and by stimulating some governments 
to study and improve their own national food supply statistics. 

Throughout the postwar period the United States Department of Agriculture 
has shared with FAO the world’s leadership in presenting and interpreting for- 
eign food consumption data. Its leadership qualities were firmly established even 
before 1949, when it issued one of the most careful, comprehensive national con- 
sumption studies ever published (1/).* 

Aware of the greater deficiencies in the food supply data for most other coun- 
tries and of the pitfalls in international comparisons, the Department's experts 
long hesitated to publish their tentative foreign food balances, preferring to 
discuss world food supply and consumption changes in more trustworthy, less 
quantitative terms (13). Not until 1951 did the Department publish its first group 
of foreign balance sheets, wisely limited to West European nations that had been 
closely studied for many years by some of the Department’s most capable analysts 
(14). Even so, the Department’s specialists very properly warned that the result- 
ing estimates were “far from perfect” (14, p.5); that they had encountered many 
difficult, partially unsolvable problems in attempting to construct the balance 
sheets (14, pp. 63-66) ; and that despite their efforts to compensate for unreported 
production and for changes in official methods of crop estimation, there remained 


2 The inclusion of the following countries in the “adequate statistics” group is particularly sur- 
prising: Madagascar, Mainland China, Burma, Indo-China, Java and Madura, Philippines, Colombia, 
and Peru. 

8 A pertinent criticism of the methods and figures used for the first World Food Survey was sub- 
sequently circulated by Werner Klatt (9). 

This was preceded by a less substantial preliminary study that had appeared in 1941 (12), as 
well as by the consumption estimates published in the Combined Food Board’s reports. A major 
revision published in 1953 (11A), together with subsequent supplements, still stands as the primary 
source of American food consumption data. 
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disturbing inadequacies and incomparabilities in some of the figures. Over the 
past decade, however, the Department has moved farther and farther away from 
this cautious, scholarly publication policy. At first it reluctantly followed, but 
later became as bad as FAO in publishing for many countries consumption esti- 
mates to which little research time had been devoted and for which both the 
basic data and necessary supplementary information were meager. 

Today there is renewed and intensified interest in national food supply and 
consumption estimates. During the past year the United States Department of 
Agriculture has published hastily prepared “food balances” for 76 foreign coun- 
tries (15; 16; 17; 18), followed by a politically oriented summary and interpreta- 
tion, The World Food Deficit (36),** which set the questionable national supply 
figures against even more questionable “food requirement” standards. Mean- 
while, FAO has been preparing a comprehensive Third World Food Survey, also 
based on hastily assembled figures. In some quarters it is asserted that such data 
can serve as a useful guide to FAO in promoting its current Freedom from 
Hunger Campaign, to the governments of “food-deficit” countries in planning 
future expansion of food output, and to the United States Government in attempt- 
ing to increase its Food for Peace disposals. 

In view of these optimistic claims, it is important to take a closer look at the 
available food supply and consumption estimates—to consider how they were 
made, what defects they have, and to what extent and for what purposes they 
are truly useful. The fundamental question is whether the defects are mostly of 
minor significance and mutually offsetting or whether they are large enough to 
distort the indicated levels and patterns of national food consumption. The pres- 
ent paper is intended to throw additional light on this problem. 


II. THE CONSTRUCTION OF FOOD BALANCE SHEETS: GENERAL 

To understand the nature of the national food consumption estimates pub- 
lished by FAO, the United States Department of Agriculture, and various na- 
tional governments, one must understand how national food balance sheets are 
customarily prepared. Such a balance sheet purports to show the total supply of 
foodstuffs available to the country in question in a given year (or period of years) 
offset by the itemized utilization of those foodstuffs. 

As now formalized, the food balance equation lists three elements on the 
supply side: domestic production; net imports or net exports; and net changes in 
year-end food stocks. Similarly, six elements are listed on the utilization side: 
seed use; industrial “non-food” use (counting alcoholic beverage as non-food) ; 
animal feed; waste on farms and in distribution up to the so-called “retail level”; 
processing or extraction rate losses of foods like cereals and oil seeds; and the net 
food supply available for human consumption at the so-called “retail level.” 
Finally, the net food supply of each product is expressed in per capita terms, based 
on the estimated national population; and this per capita food availability, in- 
exactly referred to as “consumption,” is shown totaled in terms of calories and 
grams of protein per capita per day. 

Ideally, for each food commodity, each of the nine supply and utilization esti- 


4@ An equally objectionable companion study appeared while the present article was in press 
(364). 
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mates and also the population and nutrient conversion figures should be both 
independent and trustworthy. Ideally also, the sum of the three supply elements 
should in every case precisely equal the sum of the six utilization elements. Al- 
ternatively, eight of the nine balance sheet elements might be independently and 
reliably estimated, with the ninth determined as a residual that could be ade- 
quately tested and found reasonable. 

In actual fact, however, not even the dozen or so countries with the most 
highly developed statistical services fully meet either of these ideal standards, 
Even these countries never attempt to collect statistical reports on all food pro- 
duction, intentionally avoiding the difficulties and the heavy costs of obtaining 
data on minor crops, minor producing areas, and/or home gardens. Moreover, 
these countries usually limit stocks records to major commercial and government 
holdings of a few primary food commodities; they rarely have more than the 
crudest, most incomplete records of the foodstuffs fed to animals or of the amounts 
lost and wasted on farms, in transport, and in storage; and their direct informa- 
tion on non-food industrial use is often confined to earlier census data supple- 
mented by annual reports from a selected sample of large industrial firms. Indeed, 
even the current population estimates for such countries may well be wrong by 
one or two per cent (e.g., 11A, 19, 20). 

Disturbing as such statistical shortcomings may be in the construction of food 
balances for highly developed countries, they shrink almost to insignificance com- 
pared with the distorting defects and inadequacies of the food statistics and 
population estimates of many underdeveloped countries. Throughout much of 
Africa and Asia, and in smaller areas of Latin America, agricultural production 
statistics are collected (if at all) only for a small number of crops, often being 
confined to government controlled commercial or export production, to the neg- 
lect of domestic food staples; cattle and sheep numbers may be estimated (in 
some crude fashion), but not the numbers of smaller animals nor the associated 
production of meat, milk, or eggs; and even the scanty available “estimates” of 
crops and livestock may be no more than the unsupported guesses of local ad- 
ministrators, who are primarily concerned with “more important” governmental 
tasks (21; 21A). It is noteworthy that the FAO Production Yearbook, 1959, 
shows no aggregate cereal production estimates for well over half of the 40-odd 
African countries in any recent year. 

Other items in the balance sheet for underdeveloped countries are also criti- 
cally inadequate. Stocks data are either nonexistent or limited to government 
holdings of a few export products; estimates of the quantities of foodstuffs lost 
in storage and of the amounts used for seed, feed, and beverages differ widely; 
population estimates frequently have a margin of error of 10 per cent, sometimes 
much more (e.g., Ghana, Ethiopia, Thailand) ; and such independent per capita 
consumption estimates as exist usually rest on seriously defective dietary surveys, 
even poorer budget studies, or the questionable judgments of administrators who 
have their own untested ideas about local food levels and patterns. 

How did FAO and the United States Department of Agriculture construct 
from such unpromising materials the precise-appearing food balances and con- 
sumption estimates they have published for 70-80 countries? Contrary to a com- 
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mon misconception,® national food balances are not customarily constructed in 
a routine, automatic manner by beginning at the production side of the equation, 
successively inserting the best available estimates of production, net trade, change 
in stocks, then deducting the several non-food utilization items and waste, and 
finally ending with a residual figure that is accepted as the national food con- 
sumption estimate. They are actually constructed in a number of different ways, 
depending on the nature of the available data, the supplementary information 
known to the estimator, and the estimator’s own judgment, ingenuity, and avail- 
able research time. 

On the basis of extensive wartime experience with national food supply ap- 
praisals, John M. Cassels, writing in 1945, stressed four elements which he re- 
garded as most important in such work—elements which deserve even greater 
emphasis today as food consumption research is rapidly extending to the many 
underdeveloped countries of Asia, Africa, and Latin America. He wisely re- 
marked (23): 


Intelligent statistical work must necessarily be more than just a mechanical 
manipulation of figures. It involves judgment; a judicial weighing of the 
evidence; the corroboration of one set of observations by cross checking 
with others that should bear a logical relation to it; and a critical examina- 
tion of the reasonableness of the results that are obtained. 


This type of cross-checking and judicial weighing of much related evidence 
can be done effectively only for highly developed countries having a mass of 
supplementary statistical and nonstatistical information of the type required. 


III. FOOD BALANCE CONSTRUCTION IN HIGHLY DEVELOPED COUNTRIES 


The kind of balance sheet construction that favorable conditions make pos- 
sible is exemplified by American, British, and Canadian wheat estimates. In 
these three countries most balance sheet items for wheat are based on direct, inde- 
pendent estimates that are subject to checks and cross-checks at different levels. 
First, the initial local reports on wheat acreage and yields per acre are tested for 
internal consistency and corrected for obvious sampling errors. Then the result- 
ing national wheat production figure can be cross-checked by the summation of 
reported marketings and changes in reported old-crop farm stocks. Later the 
production figure is again tested and simultaneously used as a testing element 
when the reported total wheat supplies are balanced against the summation of 
independently estimated utilization elements (including reported mill grindings 
for flour and breakfast cereal, farmers’ reports on seed use and use of home-pro- 
duced feed, and incomplete processors’ reports on commercial feed production). 
Because these countries have good milling records, and because their per capita 
national flour consumption varies little from year to year, the direct “food con- 
sumption” estimate for wheat is normally rated as the best figure on the utiliza- 
tion side of the wheat balance equation and is therefore accepted as given. In 
contrast, the least satisfactory direct utilization estimate is that for animal feed; 

5 Unfortunately, this misconception has been reinforced not only by the standardized item ar- 


rangement of most food balance sheets, but also by the oversimplified explanatory Handbook on 
food balance sheet construction published by FAO (22). 
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therefore, this item is often calculated as a “residual” (usually including part or 
all of the loss and waste on farms), a residual that can itself be crudely tested for 
“reasonableness” through correlation with such factors as incomplete feed-use 
records, livestock-feed price ratios, feedgrain-wheat price ratios, and crop quality 
ratings. Thus reported, checked, cross-checked, and adjusted by judgment de- 
cisions supposedly giving priority to the most consistent, most trusted combina- 
tion of evidence, the wheat production and consumption figures of these three 
countries can be accepted as good, reliable estimates—at least until a final check 
can be made on the basis of new information supplied by subsequent agricultural, 
industrial, and population censuses. 

It would be wrong to infer that the production and consumption estimates 
shown for all other foods in American, British, and Canadian food balances are 
similarly trustworthy. In practically all developed (as well as underdeveloped) 
countries, the most complete, independent statistical estimates and the most ade- 
quate supplementary information for checking are those for the principal food- 
grains. Even in countries with the best food statistics, it is no mean task to derive 
“reasonable” estimates of the different quantities of different types of meat avail- 
able for domestic consumption at the retail level. Almost invariably such esti- 
mates must be based on incomplete slaughterhouse and local butcher records, 
and on still less adequate reports of farm slaughterings*°—all customarily tied, 
as judgment dictates, to earlier, less incomplete census data, and all inadequately 
checked by fragmentary commercial marketing statistics, cold-storage stocks 
records, and household consumption survey data. 

Difficult as the problems of balance-sheet estimation are for meat, they are 
even worse for milk, eggs, vegetables, and fruits (including, of course, home- 
garden produce). The two major problems are to get satisfactory independent 
reports and checks on the volume of production and to arrive at a fair approxi- 
mation of loss and waste up to the “retail level” (since non-food utilization is 
usually negligible except for potatoes and fruits used for wine). In estimating 
American production and consumption of these foods, Department of Agricul- 
ture specialists use many different sources of information—a mass of data for 
which no equivalent exists in underdeveloped countries. Despite this great ad- 
vantage and despite the great amount of time and attention given to this work, 
those responsible warn that the resulting figures are exceedingly rough, having 
been influenced by subjective decisions made in the face of “insurmountable prob- 
lems.” 


IV. FOOD BALANCE CONSTRUCTION IN UNDERDEVELOPED COUNTRIES 


The complexities and uncertainties of food balance sheet estimation for coun- 
tries with the most highly developed statistical services and research agencies 
raise the obvious question: How have food balances been constructed for the 
underdeveloped countries of Asia, Africa, and Latin America—countries that 
have collected little, if any, of the data needed for such work? A vague clue is 


6 Not only are most meat records in terms of carcass weights that include heavy, variable amounts 
of fat which are trimmed off before delivery to retail buyers, but there is often a tendency for the basic 
slaughter records for farms and small slaughter units to become “standardized,” unduly influenced 
by previous reports. For American meat consumption figures, standard deductions are made from 
reported carcass weights (114). 
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offered in the general notes appended to two groups of Asian and African food 
balances recently published by the United States Department of Agriculture (16, 
p. 1; 18, p. 3), the Far Eastern study commenting: 


Official figures were used where possible, but frequently these are under- 
reported or are otherwise incomplete. For some commodities no official 
estimates of production have been made. Thus, it has been necessary to 
employ FAS [United States Department of Agriculture] estimates in 
many instances, especially for commodities that enter but little into com- 
mercial channels. . . . 

Trade data are taken primarily from official sources. . . . Changes in farm 
stocks for many of the grains were estimated. For many commodities no 
data are available on stocks, and it was assumed that changes were not 
significant. Utilization data were generally unavailable from official 
sources, and FAS estimates have been widely employed. 


This means that for many Asian and African countries, the United States De- 
partment of Agriculture found official production estimates either nonexistent 
or so questionable as to be practically unusable. It means, too, that many of the 
“better” official production figures were found to be incomplete (1) because they 
do not cover (or do not cover adequately) food production in non-reporting 
districts, (2) because they apply only to commercial marketings, omitting much 
food consumed by producers, and/or (3) because farmers underreport their 
crops with a view to minimizing taxes (which in many underdeveloped coun- 
tries are based directly or indirectly on estimated production). 

None of this is surprising. What is surprising is that the Department never- 
theless decided to construct and publish food balances for so many underde- 
veloped countries in such a short time. If there were reason to believe that the 
Department’s so-called “estimates” were carefully derived by close, prolonged 
study and ingenious analysis of many fragments of significant quantitative and 
qualitative evidence, such research results would be welcome, if cautiously in- 
terpreted. Unfortunately, there is nothing to support this view. Conspicuously 
missing are the illuminating national research monographs that would have 
been associated with careful production and consumption studies of the type 
required, the kind of monographs for which the Department’s foreign division 
was well known in earlier years (before surplus disposal problems became so 
time-consuming). FAO’s World Food Survey figures are, of course, subject to 
the same basic criticism—hasty preparation without adequate research. 

We can get a clearer idea of the statistical uncertainties involved in food con- 
sumption “estimates” for underdeveloped countries by considering the problems 
of balance sheet construction for Nigeria, which was one of the first of the few 
African countries that have ever attempted to make a careful sample survey of 
agricultural production. That census, carried out in 1950/51, supplied practically 
all of the systematically collected information on Nigerian domestic food pro- 
duction that has appeared to date.’ Although it was planned as a random sample 

7 For recent years, FAO Production Yearbooks carry only “Eastern Region” estimates of manioc 
and an undescribed 1957 national production figure for millets and sorghums. Private reports in- 
dicate that during the five years ending 1959 a small team of well-trained enumerators, moving from 


province to province in different years, carried out a new sample survey of crop areas and yield; if 
so, the results have apparently not yet been published. 
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survey that called for independent crop-area measurements and recorded weights 
of sample crop yields, public opposition proved so strong that the original census 
program was considerably modified. In the most hostile of the three national 
regions—the Eastern Region—all direct measurement plans were abandoned and 
the unsupported production estimates of local agricultural officers were substi- 
tuted. In the other two regions lesser concessions were made (24, p. 11; 25, pp. 
289-94). 

The percentage of error in the Nigerian census totals remains in doubt. On 
the one hand, the sample cuttings apparently resulted in inflated “biological” or 
“potentially available” yields; on the other hand, the crop areas may well have 
been underestimated (25, pp. 165-69; 26, pp. 25-27). Some scholars have accepted 
the census production estimates as given; others have substantially lowered the 
indicated per capita figures; still others have raised them. In preparing Nigerian 
food balance sheets for 1953 and 1958 (27; 18, p. 28), the United States Depart- 
ment of Agriculture boldly cut the per capita census estimate for manioc produc- 
tion by 35-40 per cent (more for 1958 than for 1953), reduced by 20 per cent the 
per capita cereal production figure reported by the census (for a year of substantial 
drought damage), and similarly reduced for 1953, but slightly increased for 1958, 
the indicated per capita output of roots other than manioc. Standing in sharp 
contrast are the strikingly increased estimates of Prest and Stewart, who devoted 
special attention to agricultural production in a Nigerian national income study 
sponsored by a Cambridge University committee of highly regarded economists 
and published by the British Colonial Office. In explaining their own independ- 
ent crop estimates, Prest and Stewart commented (26, p. 25): 


For certain crops ... our figures of tonnages ... are different from 
those computed by the Census, for . . . we have used acreages or yields 
based upon other data, such as Assessment Reports. We have also drawn 
extensively upon the accumulated experience of administrative and agri- 
cultural officers . . . In so far as we have built up estimates first from data 
on production and then independently from . . . the few family budget 
studies that were available, it is reasonable to claim greater accuracy for 
the resulting compromise estimate. 


Prest and Stewart put the 1950/51 manioc crop (cassava or tapioca) over twice 
as high as the census estimate, almost three times the United States Department 
of Agriculture approximation for 1953; and they raised the census figures for 
cereals and “other roots” by 38 and 84 per cent or more, respectively. The very 
magnitude of these differences and the staple-food character of the specified crops 
suggest that the crudest sort of utilization test might help in evaluating the con- 
flicting production figures. Since very little is known about loss, waste, and non- 
food utilization of roots and cereals in Nigeria, the only scientific way to test 
conflicting production figures is to set up hypothetical utilization estimates in the 
form of probable ranges that allow for some of the uncertainties involved—not 
statistically determined probability ranges, but very crude “judgment approxi- 
mations.” 

8 Calculated from Prest and Stewart data that referred to production minus seed and waste, ex- 


pressed in processed forms. As here reproduced, their crop figures are put at minimum levels, since 
the most conservative possible allowances have been added for seed and waste. 
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Such a series of ranges is presented in Table 1, an abridged and partial balance 
sheet.’ Column 6 shows the per capita net food supply or “consumption” figures 
implied (as residuals) by each of the crop approximations previously described— 
“implied” on the assumption that the ranges shown in previous columns for 
“non-food use and waste,” cereal extraction rates, and population are in line with 
reality. 

The manioc figures deserve special attention, because they illustrate a pe- 
culiarly difficult balance sheet construction problem encountered in many African 
countries. Unlike practically all other staple foods, mature manioc can be har- 
vested at any time over a period of years. Moreover, since manioc usually ranks 
as a non-preferred food, and since it is often planted for price speculation and 
as a “hungry season” reserve, large quantities are never harvested but remain 
on land abandoned to bush fallow (25, pp. 96-7, 186-90; 28, pp. 160, 324, 330-31; 
29, pp. 144-47). Hence, if manioc production is estimated by applying data on 
sampled yields per acre to the total acreage under manioc, the result is inevitably 
an inflated “potential production” figure, rather than an indication of the crop 
harvested in a single year. Although the Nigerian census of 1950/51 partly relied 
on yield samplings, both the yields and recorded acreage were supposed to apply 
only to manioc plantings of the twelve preceding months—a correcting factor. 
It is by no means certain, therefore, what kind of “production” the Nigerian 
census figure for manioc refers to—the harvested tonnage, or the potential “bio- 
logical” production, or something in between. Similar uncertainty prevails about 
the other manioc production figures shown in Table 1 (though all purport to be 
harvested output), and also about the manioc production figures of many coun- 
tries (30, pp. 40-43). 

To make some allowance in Table 1 for this peculiar “manioc estimation prob- 
lem,” the upper limit of the range for “non-food use and waste” of manioc has 
been put 10-15 percentage points above what otherwise might be considered 
“reasonable.” Perhaps the best that can be said for this arbitrary, unorthodox 
allowance is that it stands as a warning to users of the great uncertainties involved, 
leaving intact the original crop estimates. Two other balance sheet uncertainties 
have also been expressed in terms of modest ranges—a 5 per cent range for cereal 
extraction rates and a 10 per cent range for population estimates (with the lower 
population figure that currently published by the United Nations Statistical 
Office). Finally, the per capita net supply or “consumption” figures have been 
converted from kilograms to calories by using three different calorie conversion 
factors, published respectively by FAO, the United States Department of Agri- 
culture, and the British Medical Research Council. 

Having thus allowed for major uncertainties, we must now ask whether the 
resulting wide “consumption” ranges in column 10 convey any significant in- 
formation. If they do not, then it would seem necessary to conclude that balance 
sheet construction for Nigeria and similar underdeveloped countries is, at best, 
a waste of research time. Six generalizations appear to be warranted. 

1. The wide ranges in Table 1 do not obscure the broad pattern of Nigeria's 


9 Since trade records indicate that Nigeria’s foreign trade in these staple foods is insignificant, 
and since year-to-year changes in preharvest stocks are presumably small as well as unknown, these 
two items have been omitted. 








00€2-0091 8b7Z-649I  661Z-1I19T ZOET-B89T 

















8s6I VGSN 
001Z-0S+I vb07-L6bl S86I-ISbI 7807-4ZS 1 €S6I VaSN 
000S-0SbE 096¢-19E ETLY-T9FE 8Z0S-889E 0S6I “S 2d 
0087-0561 LvL7-L10Z 697-1461 $6L7-0S07 OS6I snsus_D 

spooy payr2ads p10] 
027 -O0IZ SSz —L0Z S97 -SIZ 897 -8IZ LC -@ v6°-+8" 66° 6° Hii" OI'T 8s6I Vasn 
061 —OST 181 —8+T 881 —rSI 061 —SST 61 —9I To*65. 90" =I" 60°-90° sI-O1 09° ¢s6l VGSN 
OE —ObZ 062 —9€Z OE —SbZ 90€ —6b7 te “6c 6£°-0£" 8° -8£° +I °-60° 76° OS6I “S 2 °d 
0sz —00Z 6€7 —S6I 8bZ —Z0Z 7SZ —S0Z 97 -I7 os TO II°-80° 9L° OS6T SHSUSD 
Iz 
099 —09+ Ss9 —S9b €S9 -€9b £99 —-0Lb IZ -0s ere t O2-1't 6 -v OE L961 OVA 
0S9 —O0Sb £9 —LSb HO —SSb 1S9 —79b 04 —0S ‘ose! +t 6 00°€ 8s6éI Vasn 
O1Z -00S Z0Z -10S S0Z —66b SIZ —Z0S LL -S oO. OS a 6 + O€-ST Ue €s6l VGSN 
00ZI-0+8 88II-Zr8 v8II-0r8 7OTI-Z8S 671-76 cio 6¢ we we er? Oe 7 OS6I “S Bd 
Or8 —06S 18 —06S 678 —88S Iv8 —Z6S 06 -+9 cee t +2 OF 8°Z 0S6I sNsuag 
SII puv unyss0g 
008 —O0+S €SZ —8€s 022 —0sS L6Z —69S €7E-1EZ 7 II-8'8 OLB 4 0°9T 8s6l VSN. 
SLS -06€ 7hS —B88E SSS —96€ vZS -OIb ££7-991 yL -8°S LYy7e Sb-0E eat) | €s6l VGSn 
SLET-0£6 00€ 1-676 O¢e 1-056 LLEI-€86 8SS-66€ Cc +I-T Il T6-1'9 7°02 OS6I *S 8 “d 
0sZ —00S 902 —S0S €7Z —9IS 8bL —vES €0€-LIZ £409 6 e°€ O'IT OS6I Ssuadg 
(susvhor0D puv suv x Aptsvutsg) ssaqn, puv sj00y 42410 
026 —0€9 026 —97Z 88 —SE9 €S6 -€1Z 61€-6EZ O° II-1°6 6°€-0°7 01 8661 OVA 
009 —06€ L6S —Lbb 77S —16€ 98S —6tr 96I-Zb1 8°9 -9'S oc | 0°8 8s6I VGSN 
O19 -00+ vI9 —09b LES —70b £09 —7@Sb cOz-ISI 9 “C'S CC-1'T¢ O€-ST SL €s61 VGSN 
O81Z-SZbI 78IZ-vE9T L06I-ZZ+1 €v1Z-v09T 8IZ-ZEs 7 81-0'ST eg 83 v7 OS6I *S 8 ‘d 
046 —0€9 1246 —Z7Z 6b8 —SE9 ¥S6 —bIZ 61€-6EZ I's -£°9 6° 7-41 0S°6 OS6T SnsUZD 
stooy (vavssv) 201uvp 
asuey II] 40298,J IJ 40998] ] 109298.J pieak oPN ssoIy aZeuuoy do1> doig ayeUITse 
hep dod sau0jep ma Oy jo % dois 
(,,dondumsuos,,) A[ddns poos you eqides rod pordwy Ajddns pooy parjdwy ‘p?3SEA “Ppooj-UONT yo sommNg 
(01) (6) (8) (4) (9) (s) (>) (¢) (2) (1) 


(pawoipus sv 1d22x2 ‘suo, D4jaue UOT) 
#5d00,J GaLOATAg JO NOLLZWOASNOC) GNV NOLLONGOUT NVIMASIN] JO SALVAWLLST ONILOITANOD— | alTav iy 









"8S61 Ut suodxe ou syodas (¢%) 

6S61 Yoga K aprsy, 8,.OVA INQ ‘sUOI QNO‘OOE JO SUOdxe you sayeotpur (97) 2248 
DoURTeEG BS6Il VASN WM :syodxe you aqissod Joy Speus st SUEMOTIE ON 6 

"1S/0S61 40} snsuss au Aq paqeotput se gcéT UT [eI03 

amp Jo Wejuaosed sues ay poyescides uOISsy UJNseY 2) UI UONINpord yey} But 
-unsse (suo) UOT] ¢*g) UOISsy UJoIsey BMY JOJ Lep WIZ poyeuNxolddy , 
“(691 °d ‘¢z) ¢ wmeNs Zunsodar ut JoIIa 103 s2uof{ ‘CO *M Aq porsnipe sy » 

“UOT [*gE—9" PE PUL 6" LZ-h°SZ Pe posn soBues uoNeindod ay “Ajean 

-sadsax “gcg1 PUE 1S/0S6T JOA “JYSIY yur sod QT doy Hp “(/¢) S61 Yoogsrx 

aydvs80wsg ‘NO Ul peyectput 3eYyY st WoNOog 2) YoryAs Joy ‘OZueI voNE;ndod 
payeumse ue Aq popratp ‘syeasa2 OJ ¢ UUINIOD ‘s}00I JOF } UUINIOD UT He p 

: *(p 2}0U UT 0} 

persayor quowiiddns poydesZoounus ut poquiosop soyeJ UONIeNX2) Nog JO [eour 
OUT Zutssooosd Joye Zurmreusos sonnuenb jursoides s[esss2 JoJ sonBy IN o 





*6-L suuINjoo WoJ} soINSY WMUTUIW pus WNUTxEU popuNo! sMoOYs (| 
TUINJOD *(sOyeF UOIsIDAUOS NE “S*) II] J03e,{ 105 Zp pur ‘(10j9ey DIMyNIUZy Jo 
yuounredeq *S°f) I] 401e,{ 10} J} Ut *(4039e} UOIsI2AUOD OY) | JOEY 10; Op Ut 
umMoYs somndy “8y Jod so1ojed ay) Je g UUMJOD WoIZ p21J2AU0D G—{ SUINIOD 9g 
*soinsy popunosun Zursn ‘7 pue | suuNjoo WoJJ poalep st ¢ UUINJOD *(3senber UO 
ANINSU] Yessy Pool Ip Wor} PIutejgo 2q UeED ,‘eLITIN Ul s[eoIID pue sOOY 
JO UONEZINA Wp uO son, Quoweddns Aroyeuejdx> poydeiZoounw ke) poafoa 
Ul SONUIEYIIOUN seq Sq} Woper 0 pousisop ‘x9yIM 3y} Aq suoneuNxodde oe 
Z WuINjOo Ut saBues WeUIIIAg “soBeIIZAdq HNjoyoore pue ‘pssj ‘poss sopn pu] p 

*(,) nou 298 osje—(6¢) 
«OVA, ‘(81) 8561 «VSN. ‘(2Z) €S61 .WASN., {(£7-97Z “dd ‘9z) weMag pue 
wig Aq ura18 wep uO poseq suoneunxoidde ‘,"s % “g,, {(¢p “d “pZ) ,,snsuaD,, 
2sdoId JOJ SIMINOG *sSyxI0Is UT seZueY JOJ paysn{peun sorjddns [e30) 03 yUayeatnbo 
278 | WUINjOD UT soINSy dosd 2y3 ‘spooy asay) Jo Aue jo syodun Jo syodxe yuKoyTU 
-81s Ou MoYs syode1 apeN peyst{qnd soulg ‘uoneNsturpy Ysnug Jopun Apu 
-JOJ ‘sUOOTIWED BY} SuIpNyour ‘ewsZiIny JO uoNeIspe,J Oy} 0} IOJOI IEP [TV » 





190 HELEN C. FARNSWORTH 


total food supplies. The estimates agree in indicating that all roots and tubers 
combined contribute more calories than all specified cereals, and that manioc, 
other roots, and the sorghum-millet group are individually very important calorie 
contributors, whereas maize is much less important. On the other hand, the 
data afford no firm basis for determining which of the three most important 
food groups furnishes the largest number of food calories, which the smallest 
number. Nor do they indicate how the different kinds of food are shared among 
the inhabitants of the different regions. 

2. The per capita consumption figures neither confirm nor negate the asser- 
tion that significant changes in Nigerian food consumption patterns have oc- 
curred over the past decade. For this, however, the paucity of comparable annual 
data is more responsible than the width of the calorie ranges. In most under- 
developed countries, food consumption patterns vary markedly from year to 
year, depending on weather conditions and associated harvests; and such varia- 
tions can be distinguished from trend factors only when a fairly long series of 
comparable annual data is available. 

3. Calorie conversion factors are much rougher and more inexact as applied 
to national food supply data than is generally realized. This is particularly true 
for certain starchy roots and tubers and for bananas and plantains—foods that 
are major dietary staples in many underdeveloped tropical countries. Manioc 
may be taken as an extreme example (no more extreme, however, than bananas 
or plantains in other countries). Table 1 indicates that the estimated number of 
calories contributed to the Nigerian diet by manioc could be put 14 per cent, 
roughly 100 calories, higher or lower, depending on which commonly used con- 
version factor is employed (and these particular conversion factors presumably 
do not cover the entire range appropriate for different seasons and different lo- 
calities). Clearly, there is reason to ask whether any “international” calorie con- 
version factor for manioc (or plantains or other highly variable food) is sufh- 
ciently representative of differing national types to give an undistorted view of 
the calorie contribution of that product in individual countries. For Nigeria, at 
least, there are some grounds for doubt with respect to manioc.’® In any case, 
the lesson for statisticians and economists is clear: the calorie figures shown in 
national food balance sheets may significantly understate or overstate the calorie 
contributions of major national foods solely because of unrepresentative calorie 
conversion factors. Deviations of even greater relative magnitude are likely to 
be encountered in protein and vitamin conversions. 

4. When the per capita consumption figures for the four root and cereal 
groups are combined in Table 1, the resulting ranges are so wide and differ so 


10 This may be illustrated by Galletti’s estimate that a group of Southwestern Nigerian women 
who made manioc meal (gari) for sale, obtained 50 kilos of meal from 100 kilos of purchased roots 
(28, p. 369). If FAO calorie conversion factors are applied, it appears that from roots containing 
109,000 calories these remarkable women obtained 169,000 calories in the form of meal! Even more 
surprisingly, United States Department of Agriculture conversion factors suggest that manioc roots 
containing only 97,000 calories were transformed into meal with a calorie content of 180,000—a 
multiplication of food energy reminiscent of the biblical miracle of the loaves and the fishes! Part of 
the discrepancy may reflect the greater efficiency of the commercial gari makers, perhaps in selecting 
choicer or drier roots; part may be due to error in Galletti’s estimate. But even if the Nigerian average 
yield of manioc meal approximates 40 per cent—the figure reported by Prest and Stewart (26, p. 26) 
and one well within the range of Platt’s reported analyses—a substantial miracle would still be 
indicated. 
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strikingly that they afford little basis for generalization about the absolute level 
of consumption. In order to narrow these differences and to arrive closer to true 
probabilities, we must look not to statistical formulas, but to supplementary evi- 
dence on Nigerian food consumption. Such evidence is available in the dietary 
surveys reported by two major investigators or teams: (1) the surveys made by 
Galletti, Baldwin, and Dina of the food consumption of 187 Southwestern cocoa- 
growing families (28, pp. 236-41, 716-18), and (2) the survey data reported by 
B. M. Nicol for an unstated but probably roughly similar number of families 
located in seven rural villages in the Northern Region and five villages in the 
South (31; 314; 32). Both sets of surveys show sizable intergroup and intra- 
group variations. Nevertheless, they broadly agree in indicating a mean total 
food “intake” level of something like 2,000-2,100 calories per capita per day (ex- 
cluding alcoholic beverages), with cereals and roots contributing 70-85 per cent 
of the total.** Allowing 10-20 per cent for loss and waste between the “retail” 
and “intake” levels (including household storage losses), the per capita net sup- 
plies or consumption at the “retail level” would be 2,200-2,600 calories, with root 
and cereal consumption accounting for 1,550-2,200 calories. 

In the absence of better information, these figures are here taken as a rough 
benchmark for judging the diverse aggregate calorie levels for roots and cereals 
shown in Table 1. Obviously, the two United States Department of Agriculture 
calorie ranges fit best with the criterion figures; and, although mainly higher, 
the census range also shows a substantial overlap. The outstanding deviate is 
the Prest and Stewart range, more than twice as high. Only one conceivable con- 
dition could justify the Prest and Stewart crop estimates—current underestima- 
tion of the Nigerian population by roughly 100 per cent! Since this is outside the 
range of probabilities worth considering, the Prest and Stewart crop figures can 
be discarded. The remaining root and cereal consumption aggregates in Table 1 
overlap each other and also the so-called “criterion range”; and, in view of all 
of the uncertainties that remain, no confident choice can be made between them. 
On the other hand, the top half of the census-implied aggregate appears unrealis- 
tically high, suggesting that one or more of the assumptions underlying Table 1 
is wrong, or that some of the census crop figures exaggerate the harvested output. 
The better fit of the Department of Agriculture calorie total with the “bench- 
mark” does not necessarily mean that the Department’s cereal and root pro- 
duction figures are “good,” but merely that its “judgment adjusted” figures were 
probably derived as residuals from a Department balance sheet based on a bench- 
mark and untested assumptions similar to those used in Table 1. 

5. Only a few conflicting scraps of evidence exist regarding the quantities 
of other foods produced in Nigeria: this further increases the guesswork required 
for the construction of any Nigerian food balance. Even in the 1950/51 agricul- 
tural census no attempt was made to collect data on such important domestic 
foods as palm-oil fruit, bananas and plantains, locust beans, baobab nuts, shea- 
butter nuts, tamarinds, or other tree crops (24, pp. 8-9). And although a live- 
stock count was included in the census, the results were so discouraging that 


11 Since most of the data reported by Nicol refer to “adult diets” only, these have here been con- 
verted to approximate per capita figures on the basis of the population structure reported in the 
1952/53 census. 
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they were discarded: as compared with an actual census count of 4,100,000 cattle, 
preference was expressed for an “opinion” figure of 6,000,000 (24, p. 43), which in 
turn appears conservative compared with the 1948 Livestock Mission estimate 
of “not less than 7,000,000 or 8,000,000” (33, p. 67). Similar or greater uncertain- 
ties exist about Nigerian production and consumption of peanuts, pulses, and 
other vegetables and fruits, particularly the many types of green leaves and wild 
seeds, nuts, and fruits collected for food. Such collected foods and also fish and 
game are never included in agricultural censuses or annual agricultural sta- 
tistics, and all too often are also omitted from or underestimated in dietary sur- 
veys—this despite their significant contributions of protein, calcium, and vitamins 
to the diets of many underdeveloped countries (34, p. 35; 35, p. 47; 25, pp. 109-10, 
115-16). Clearly then, the construction of any Nigerian food balance must be 
based on much sheer guesswork; and reported balance sheet quantities for in- 
dividual foods and food groups should be regarded with the greatest skepticism. 
This means, of course, that the still more uncertain nutrient calculations cannot 
be trusted except in terms of ranges so wide as to be virtually meaningless. 

6. Finally, regional differences in Nigerian food consumption are so great 
that even a perfect national balance sheet would seriously misrepresent the dietary 
pattern of the majority of the Nigerian population. ‘The available dietary surveys 
indicate that the great bulk of the cereals shown in the national balance sheet are 
eaten by people in the North; that the still larger quantities of manioc, yams, 
and cocoyams contribute only slightly to Northern diets and are eaten mainly 
in the South and East. They indicate, too, that diets in the North are higher in 
calories as well as in protein. Such regional differences mean that national 
average “consumption” figures for Nigeria are essentially meaningless, even with 
respect to dietary patterns, to say nothing about the more questionable nutrient 


levels. 
y 


The difficulties and defects of food production estimation and balance sheet 
construction outlined for Nigeria are broadly representative of the problems en- 
countered in all underdeveloped countries. A primary and important difference 
is that for most low-income countries, underestimation of production, not over- 
estimation, appears to be the chief problem. Moreover, unlike Nigeria, many 
underdeveloped countries have no independent official production data, or none 
that warrant serious consideration; this is true even of a number of countries 
that provide FAO with annual “production” figures. For subsistence crops, such 
so-called “production” figures are often derived by first making rough guesses 
about per capita consumption and then multiplying these by currently accepted 
population figures, with added questionable allowances for non-food use, waste, 
and trade. To call such guesses “production estimates” is at best semantic fiction, 
at worst, actual falsehood; to derive residual “consumption” estimates from them 
is farcical—the more so if the original population figure is subsequently revised 
in line with new census information, without corresponding revision of the 
“production estimates” based on it. This now appears likely to happen for Ghana, 
whose reported “production” figures have had little or no statistics-collecting 
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base and whose 1960 population count turned out 34 per cent higher than had 
been expected. 


V. QUALITY, USES, AND IMPROVEMENT OF SUPPLY AND 
CONSUMPTION DATA 

The preceding illustrations indicate that national food supply and consump- 
tion estimates differ sharply in nature and quality for different countries, dif- 
ferent commodities, and different nutrients. It is now time to attempt some 
broader generalizations on this subject and on the use and possible improvement 
of these estimates. 

First, there are four common concepts or measures of food consumption that 
need to be differentiated: (1) “net availability” or “net supplies” of food at the 
so-called “retail level”—the balance sheet consumption measure that includes not 
only food delivered to retail outlets and restaurants, but also food bartered, given 
away, or immediately eaten or taken to producers’ homes after harvesting; (2) 
consumption defined as the food purchases of representative families—a budget 
study approach; (3) consumption defined as the “food prepared” for eating— 
one of several closely related dietary survey measures; and (4) “food intake,” 
referring to food actually eaten (i.e., with “plate waste” deducted). From one 
to another of these four levels or stages of consumption, significant loss and 
waste occurs, so that the raw data from different types of consumption studies 
are inherently incomparable. 

Second, agricultural production (the most important element in most na- 
tional food balances) appears to be more frequently underestimated than over- 
estimated in official statistics. Incomplete coverage, whether of crop areas or 
crops, is characteristic of the agricultural statistics of practically all countries; but 
it is relatively small for most highly developed countries, whereas it is disturbingly 
great for many underdeveloped nations, especially for those with scattered, non- 
homogeneous, primitive populations and rudimentary systems of transport (21; 
21A). Such crop reporting deficiencies are much greater for subsistence crops 
(including home gardens) than for commercial crops, greater for minor than 
major crops, and greater for secondary successive and mixed crops than for single 
primary crops. Only in countries heavily dependent on manioc is there evident 
a common tendency toward overestimation of the harvested area and sometimes 
the harvested production of a staple food crop. Even in these countries the total 
area under manioc and the total “potential” supply may not be overestimated. 
As for yields per acre, underreporting appears to be quite common in low-income 
countries, where taxes are often tied directly or indirectly to farm output; on the 
other hand, overestimation is found in some countries, notably (1) the few which 
employ preharvest sampling methods without appropriate adjustment for later 
losses, and (2) those whose government officials fabricate or “adjust” yield and 
production figures primarily for the purpose of impressing either the voting 
public or their own superiors. In general, it can be said that the official food pro- 
duction data for low-income nations have very large margins of error, with 
underestimation probably the most common weakness. 

Third, national food supply and consumption estimates rarely reflect the full 
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degree of underestimation or overestimation found in the corresponding na- 
tional production data. This is because consumption estimates typically include 
substantial “judgment adjustments.” Since the data for the more prosperous 
countries are subject to considerable cross-checking, little scope remains for any 
estimator to “adjust” them more or less arbitrarily to conform with his own 
personal views. For underdeveloped, low-income countries, on the other hand, 
the opposite is the case: the official production, utilization, and even population 
data may be so questionable, and the pittance of additional marketing and con- 
sumption evidence so fragmentary and localized that per capita consumption 
estimates for these countries are heavily dependent on sheer guesswork. It is 
certainly not surprising to see FAO and United States Department of Agricul- 
ture “estimates” of fruit and vegetable consumption in a given low-income 
country differ by 50, 75, or even 100 per cent; yet the calorie estimates of both 
are almost certain to fall within the range 1,900-2,500 calories per capita per day, 
and are not likely to differ by more than about 300 calories or 15 per cent. This 
is primarily because consumption estimators have come to regard a daily calorie 
range of 1,900-2,500 as “expected” for low-income countries, with the lower por- 
tion of the range applicable to populations in warm climates, who are relatively 
short and light in body weight, and/or who are envisaged (rightly or wrongly) 
as chronically “hungry” or inactive.’* Thus do assumed “calorie requirements” 
and preconceived ideas of nutritional status influence estimated food availabili- 
ties and associated production adjustments! 

Fourth, national food balance estimates are at their worst when constructed 
for individual years and accepted as evidence of year-to-year changes in con- 
sumption. Only the largest indicated annual changes, say 20 per cent or more, 
can be relied on as reflections of actual variations in food consumption in most 
countries, and even these only as indicators of the direction, not the magnitude, 
of change. There are many reasons for this, of which three deserve emphasis. 
(1) The concept of a 12-month supply of food is artificial and misleading, par- 
ticularly for the warmer countries, where planting and harvesting take place in 
practically every month and where the failure of a major crop may be partly 
compensated for by unusually heavy plantings and consumption of later second- 
ary crops, as well as by the world-wide practice of reducing waste and “invisible” 
stocks. (2) The customary use of calendar-year or July-June trade data for all 
food products listed in an annual balance sheet (regardless of differing produc- 
tion years for different foods) further distorts the derived annual consumption 
figures of those foods for which imports or exports are substantial. (3) Estimates 
of food production, stocks changes, and non-food use and waste are all much less 
reliable and much more distorted by timing irregularities and by the “opinion 
adjustments” of individual estimators in single years than on the average over 
several years; and unreported stocks changes, which may be very important in 
single years, shrink in significance as the number of years increases. 

Fifth, estimates of trend changes in national food supplies or consumption 
can be no better than the food statistics on which they are based. This means 


12 Agreement is also promoted by the tendency for estimators to be influenced by previous “‘esti- 
mates,” whether made by their own organization or by other agencies, a tendency particularly pro- 
nounced when the available objective evidence is most scanty. 
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that trend estimates that rest on data for only two or three single, time-separated 
years may be misleading even as to direction. It means, too, that trend estimates 
for low-income countries are usually much less valid than those for highly 
developed countries. And it means, further, that estimates of trend changes over 
very long periods are likely to be less trustworthy than over shorter periods for 
which agricultural production and population statistics are likely to be more 
comparable. 

In appraising the consumption trends implicit in FAO and United States 
Department of Agriculture food balances (e.g., 7-8B; 39, pp. 245-52; 14-184; 27) 
two pitfalls are to be avoided: (1) incomparabilities in the production data owing 
to changes in statistical coverage of producing areas and/or in methods of crop 
and livestock estimation; (2) incomparabilities in the assumptions and “judg- 
ment approximations” made by different estimators in different years. Only if 
estimates for successive periods are based on adequate and comparable (or com- 
parably adjusted) production data and on consistent, fact-based approximations 
of non-food use and waste can the indications of trend be taken seriously. Even 
then, each of the periods compared must represent what are frequently called 
“normal peacetime conditions,” i.e., not characterized by continuing unusual 
crop weather (like the 1933-37 North American drought), or by wartime or 
early postwar food shortages, temporary government price and marketing con- 
trols, or international food allocations that encourage under-estimation of pro- 
duction. 

The consumption trends of rapidly developing low-income countries are the 
most likely to be seriously distorted. This is due partly to their poorer food sta- 
tistics, partly to conflicting tendencies directly associated with economic growth. 
On the one hand, such countries usually attempt to improve their agricultural 
statistics, extending coverage to areas, crops, and animal products previously 
covered inadequately, if at all; and sometimes (fortunately, thus far rarely) they 
adopt unadjusted “biological yield” methods of sampling. These two factors 
artificially exaggerate the true upward trend of food output. On the other hand, 
the broadening shifts in dietary patterns normally associated with rising incomes 
operate in the opposite direction—toward under-stating upward trends. Such 
shifts are likely to mean a decline in per capita consumption of the basic foods 
most fully reported in official production statistics (¢.g., cereals), and an increase 
in consumption of the more expensive foods most commonly underreported in 
such countries (animal products, fruits, and vegetables). These complex, con- 
flicting developments may result in some countries in statistical exaggeration 
of the true upward trend of consumption, and in other countries in statistical 
understatement of the real increase. 

Sixth, national food balances can usually be trusted to indicate the most con- 
spicuous differences in the food supply patterns of different countries; but they 
cannot be trusted to indicate lesser differences of this kind, nor to measure na- 
tional differences in supply or consumption levels. Specifically, such figures usu- 
ally correctly show whether the hypothetical “average person” of a given country 
customarily consumes much or very little meat or milk as compared with “average 
persons” in other countries; whether the specified country depends very heavily 
or very little on the typical “cheap foods”—cereals and major starchy roots and 
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tubers; whether wheat, rice, or some specified cheaper grain is the dominant 
cereal; and what kind of starchy roots and tubers are most common. Yet this is 
about as far as international comparisons of national food supply patterns can 
properly be carried if they are to extend beyond the 15 to 20 countries with 
“highly developed statistics.” 

Seventh, for many low-income countries the national average pattern of con- 
sumption 1s practically meaningless, because it represents a composite of several 
distinctly different types of diets consumed by different subgroups of the popu- 
lation, e.g., regional subgroups in Nigeria, racial subgroups in South Africa, etc. 
The best information on such subgroup diets and the best checks on national 
food balance data come from good dietary surveys. In the past, however, most 
dietary surveys have been seriously inadequate and often misleading: they have 
been limited to small and unrepresentative samples of the population, frequently 
undescribed as to family composition, body size, weight, activity, health, and/or 
income level; they have been incomplete as to food coverage, often omitting or 
underreporting consumption of alcoholic beverages, wild fruits, leaves, seeds, and 
herbs, foods consumed outside the family dwelling, and even home-produced 
foods (if based on budget studies); they have not taken adequate account of 
varying seasonal patterns of consumption (particularly pronounced in under- 
developed areas); and sometimes they have been intentionally designed and 
timed to provide information about the food consumption of especially vulner- 
able population groups in years characterized by unusual food shortage. These 
inadequacies have been most marked in the very countries for which good 
dietary surveys are most needed—the low-income countries whose national food 
production statistics are most untrustworthy. Nor does this situation seem likely 
to change in the near future, since “good” dietary surveys require highly trained 
native interviewers, heavy expenditures (in most instances), and a degree of 
understanding cooperation from sampled families that is rarely obtainable in 
low-income countries. 

Eighth, since national food supply and consumption estimates at the “retail 
level” are often compared improperly with estimated nutrient requirements at 
the “intake level,” it 1s important to note that substantial national differences in 
nutrient losses between the two levels are disregarded. There is no question that 
nutrient losses and waste beyond the “retail level” vary markedly from country 
to country, from commodity to commodity, from year to year (depending mainly 
on weather conditions and crop quality), and from times of food shortage to 
times of plenty. They are probably greatest in high-income countries like the 
United States, where heavy meat consumption is associated with heavy waste 
of meat fat, where extensive restaurant and institutional feeding increases “plate 
waste,” and where customary labor-saving practices and family cooking habits 
combine to maximize waste of “leftovers.” Such losses are probably at a mini- 
mum in frugal, low-middle-income countries like Japan, where storable cereals 
and pulses are dominant foods, and where most retail establishments and house- 
holds have well-supervised, though modest storage facilities. In between these 
extremes come the more primitive, tropical countries heavily dependent on root 
crops, plantains, and maize; not only do such foods deteriorate rapidly after har- 
vest in hot, moist climates, but some of the less desirable, like manioc, may be so 
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amply available that they are wastefully prepared for consumption in producing 
areas. 

One might guess that calorie losses beyond the “retail level” vary from 5 to 10 
per cent of the net total in some countries to more than 20 per cent in others. Yet 
such national differences and uncertainties are entirely disregarded by FAO and 
United States Department of Agriculture estimators, who unquestioningly em- 
ploy a uniform 15 per cent allowance for such losses (7A; 36). This unrealistic 
procedure partly accounts for the substantial hidden margins of error in existing 
estimates of national calorie and protein “requirements” as calculated at the 
so-called “retail level.” And it raises additional questions about the validity of 
FAO’s precise “calorie requirement” estimates—e.g., 2,230, 2,250, and 2,270 cal- 
ories per capita per day for the Philippines, India, and Ceylon, respectively; and 
2,440, 2,450, and 2,460 calories, respectively, for Venezuela, Brazil, and Cuba (7A, 
p. 22). It is even more disturbing, of course, to note that a recent United States 
Department of Agriculture publication avoided such “precise” national require- 
ment figures only by averaging several to obtain absurd calorie “reference 
standards” for such huge geographical areas as Africa, the Far East, Latin 
America, etc.; and that the Department then used these so-called “standards” 
to calculate the “calorie deficit” or calorie adequacy of the estimated food supplies 
of all individual nations within those respective areas—even of nations differing 
markedly in “requirement” characteristics from the corresponding regional stand- 
ards (36). This meant that a number of FAO’s nationally calculated “calorie 
requirement” estimates would classify as “deficit calorie levels” under the De- 
partment’s new regional or continental “reference standards”! 

Ninth, valid estimates of chronic national “food deficits” or “nutritional gaps” 
simply cannot be derived from comparisons of estimated national food supplies, 
on the one hand, with estimated national nutrient requirements, on the other. 
This would be true even if the requirement estimates were perfect (and they are 
far from perfect). If for no other reason, it would be true because of the many 
deficits and deficiencies in the national food supply estimates already described. 
And even if these supply figures were also perfect, it would still be true for many 
underdeveloped countries characterized by large regional differences in food con- 
sumption patterns, usually associated with regional differences in climate and 
with rudimentary marketing systems that inhibit interregional exchanges. Even 
within homogeneous food-producing regions, the incidence of undernourishment 
and/or malnutrition may vary markedly from district to district, from low-in- 
come to higher-income classes, and from one racial, tribal, religious, or other 
cultural subgroup to another. It is possible to study such subgroup and regional 
differences and to appraise the general nutritional status of any given country. 
But this can be done only if sufficient money, time, and necessary skill are devoted 
to coordinated medical-and-dietary surveys of representative population groups. 
It cannot be done by comparing estimated national food supplies with estimated 
national requirements. 

Finally, it is important to reconsider the object of national food supply and 
consumption estimates, to improve their quality and increase their usefulness, 
and to discourage misuse and misinterpretations. Formal food balance construc- 
tion and comparison virtually began with wartime efforts to appraise conditions 








198 HELEN C. FARNSWORTH 


in a few highly developed countries and was later taken up by FAO, apparently 
largely for the purpose of publicizing and magnifying the importance of its own 
continuing campaign against hunger and malnutrition (7, p. 5; 7A, pp. 1-2). 
Hence, there has been undue and misleading emphasis on the significance of 
national food /evels, while other more appropriate and more promising appli- 
cations of the balance sheet technique have been neglected. Chief among these 
is the improvement of statistics of national food production and utilization. 
Others, hardly less important, are (1) the measurement of changes over time in 
the pattern of national food consumption, and (2) the estimation of changes in 
the contributions of the agricultural sector and primitive food processors to the 
gross national product (national income) of individual countries. Although not 
yet widely used or appreciated, these are two of the best empirical measures of 
economic development. 

The following specific suggestions are offered for making food balance sheets 
and consumption estimates more useful for these particular purposes. 


1. The methods employed by each country in estimating its food produc- 
tion should be fully described (in greater detail than is now available) in 
frequent new editions of FAO’s Methods of Collecting Current Agricul- 
tural Statistics (21), with interim changes noted in annual supplements. 
The repeated collection and publication of such information would call the 
attention of governments to the importance of improving their own meth- 
ods of estimating food crops and livestock products and would give users 
of the data much information that is urgently needed for economic analysis 
of underdeveloped countries. 


2. In all international statistical tables, special symbols should be used to 
indicate estimates of “acceptable” vs. “unacceptable” quality. A first step 
in this direction has been taken by the United Nations Statistical Office in 
reporting population data (37). 


3. Similarly, a special symbol should be used to indicate breaks in compara- 
bility between successive estimates differing with respect to coverage, 
method of estimation, or some other element. For this purpose, the United 
Nations Statistical Office has recently employed a bar—horizontal to desig- 
nate incomparability within columns, vertical to indicate incomparability 
between columns (38). 


4. Food balance sheets should give as much information as possible to users, 
rather than presenting (as they now do) an arithmetical facade mislead- 
ingly suggestive of sound statistical balance—a “balance” usually attained 
only by personal “adjustments” of officially reported production data, 
which are not presented. This does not mean that research-based “judg- 
ment adjustments” of official estimates should be avoided, but rather that 
the user should be allowed to see both the official figures and the adjusted 
figures and should be told on what basis the particular adjustments were 
made. In addition, each balance sheet should have a “balancing item” 
column. This would permit the best objective estimates of production and 
utilization to be published as derived, with the “balancing item” showing 
the net discrepancy. 


5. All “judgment approximations” and “adjustments” ought, strictly, to 
be expressed in terms of probable ranges rather than single figures; for 
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reasons of space, however, single midpoint figures in the tables, with at- 
tached footnotes indicating the estimated percentage ranges regarded as 
“reasonable” would be an acceptable substitute. 


6. Table symbols, balancing items, designated “adjustments,” and esti- 
mates expressed as ranges serve only to warn, not inform, the user unless 
detailed explanatory notes are appended. In recent years a few interna- 
tional organizations have taken the lead in providing users of their statisti- 
cal tables with more of the information needed for proper interpretations: 
e.g., the International Monetary Fund’s International Financial Statistics 
and the United Nations Supplement to the Monthly Bulletin of Statistics: 
Definitions and Explanatory Notes. Both FAO and the United States De- 
partment of Agriculture, however, appear to have moved in the opposite 
direction—toward reducing the information supplied with their interna- 
tional tables: the most fully annotated balance sheets of FAO appeared in 
1949 (8), of the Department of Agriculture in 1951 (14). What is needed 
is more factual information about the origin, coverage, basis, and quality 
of the data, the factors responsible for incomparabilities, and the magnitude 
and basis of “judgment adjustments.” 


To sum up. It is time to make clear to all users of national food supply and 
consumption estimates that current international tables present a mass of in- 
comparable “estimates” (74; 15-18; 36) ranging all the way from valueless per- 
sonal guesses to cross-checked estimates of high quality. It is time for the 
originating agencies to stop showing side by side, undescribed, such extremely 
different and incomparable figures—time to substitute for the invisible motto, 
caveat usitator (let the user beware), the more appropriate juvetur usitator (let 
the user be helped). It is time to give up the unscientific false concept that the 
nutritional status and food deficits of underdeveloped countries can be appraised 
by comparing inadequately based food consumption “estimates” (partly guesses) 
with estimates of “nutrient requirements” (also partly guesses). Finally, it is 
time to concentrate on checking and improving the “underdeveloped” food sta- 
tistics of the less developed countries and on using the improved data for purposes 


more suitable than those currently stressed. 


CITATIONS 


1 M. K. Bennett, “Per Capita Wheat Consumption in Western Europe,” Wheat 
Studies of the Food Research Institute, March 1935. 

2 Hans v. d. Decken, Entwicklung der Selbstversorgung Deutschlands mit land- 
wirtschaftlichen Erzeugnissen (Germany, Reichs— und Pr. Min. fiir Ernahrung u. 
Landwirtschaft, Berichte Uber Landwirtschaft, N. F. Sonderheft 138, 1938). 

3 Benedetto Barberi, “Indagnine statistica sulle disponibilita alimentari della po- 
polazione Italiana dal 1922 al 1937,” Annali di Statistica (Italy, Inst. Cent. di State.), 
Ser. VII, Vol. III, 1939. 

4 Fernand Baudhuin, “L’Alimentation de la Belgique: Les données du probléme 
en cas de blocus,” Bull. l’Inst. Rech. Econ. (Univ. Cath. de Louvain), Aug. 1939. 

5 U.S. Dept. Agr., War Food Admin., Food Consumption Levels in the United 
States, Canada and the United Kin, dom: A Report of a special Joint Committee set 
up by the Combined Food Board (April 1944); and Second Report of a special Joint 
Committee set up by the Combined Food Board (Dec. 1944). 

6 R. J. Hammond, Food: The Growth of Policy (History of the Second World 
War, U.K. Civ. Ser., 1951). 








200 HELEN C. FARNSWORTH 


7 Food and Agriculture Organization of the United Nations (FAO), World Food 
Survey (1946). 
7A , Second World Food Survey (1952). 














8 , Food Balance Sheets (April 1949). 

8A » Food Balance Sheets, Second Issue (1955). 

8B , Food Supply, Time Series (1960). 

9 Werner Klatt, “Comment on the FAO World Food Survey” (mimeo., n. d. 
[1947?]). 


10 M. K. Bennett, The World’s Food (New York, 1954). 

11 US. Dept. Agr., Bur. Agr. Econ., Consumption of Food in the United States, 
1909-48 (Misc. Pub. No. 691, Aug. 1949). 

114 ———, Agr. Mktg. Serv., Consumption of Food in the United States, 1909-52 
(Agr. Hdbk. 62, Sept. 1953). 











12 , Bur. Agr. Econ., Consumption of Agricultural Products (processed, 
1941). 

13 , Off. For. Agr. Relations, World Food Situation 1946 (Feb. 1946), and 
subsequent annual issues. 

14 , Agricultural Production and Food Consumption in Western Europe 


(Agr. Mono. 10, July 1951). 

15 , For. Agr. Serv., Food Balances in Foreign Countries: Part 1: Estimates 
for 16 Countries of Western Europe (FAS-M-100, Oct. 1960). 

16 » Food Balances in Foreign Countries: Part II: Estimates for 12 Coun- 
tries in the Far East (FAS-M-101, Oct. 1960). 

16. » Food Balances, Consumption Year 1955-56 for Countries in South 
Asia, East Asia and Oceania (mimeo., Oct. 1957). 

17 , Food Balances in Foreign Countries: Part III: Estimates for 20 Repub- 
lics of Latin America (FAS-M-104, Nov. 1960). 

17A , Food Balances, Consumption Year 1954-55 for Twenty Latin Ameri- 
can Republics (prepared for the Internatl. Coop. Admin., mimeo., May 1957). 

18 , Food Balances in Foreign Countries: Part IV: Estimates for 28 Coun- 
tries of Africa and Western Asia (FAS-M-108, Feb. 1961). 


























18A , Food Balances, Consumption Year 1953-54 for Turkey, Iran, Iraq, 
Lebanon, Syria, Israel, Jordan and Egypt (prepared for the For. Op. Admin., mimeo., 
Dec. 1954). 

19 , Bur. Agr. Econ., The Agricultural Estimating and Reporting Services 


of the United States Department of Agriculture (Misc. Pub. 703, Dec. 1949). 

20 , Agr. Mktg. Serv., Supplement for 1956 to Consumption of Food in the 
United States, 1909-52 (Supplement for 1956 to Agr. Hdbk. 62, Sept. 1957). 

21 FAO, Methods of Collecting Current Agricultural Statistics (March 1955). 








21A , Report on the 1950 World Census of Agriculture, Vol. II: Census 
Methodology (1958). 
22 , Handbook for the Preparation of Food Balance Sheets (April 1949). 





23 J. M. Cassels, “Objects and Scope of the Conference,” Conference on Food and 
4 Po 1988) Statistics (Emergency Econ. Comm. for Europe, mimeo., London, Sept. 
17-22, ‘ 
( ati Dept. Stat., Report on the Sample Census of Agriculture 1950-51 

1952). 

25 W. O. Jones, Manioc in Africa (Stanford, Calif., 1959). 

26 A. R. Prest and I. G. Stewart, The National Income of Nigeria: 1950-51 (Gr. 
Brit., Col. Off., 1953). 

27 US. Dept. Agr., For. Agr. Serv., Food Balances, 1953, for Angola, Belgian 
Congo, Kenya and Nigeria (mimeo., 1955). 

28 R. Galletti, K. D. S. Baldwin, and I. O. Dina, Nigerian Cocoa Farmers: An 
Economic Survey of Yoruba Cocoa Farming Families (Nigerian Cocoa Mktg. Bd., 
Oxford, 1956). 








DEFECTS, USES, ABUSES OF NATIONAL CONSUMPTION DATA 201 


29 B. F. Johnston, The Staple Food Economies of Western Tropical Africa (Stan- 
ford, Calif., 1958). 

30 K. E. Hunt, Colonial Agriculture Statistics: The Organization of Field Work 
(Gr. Brit., Col. Off., 1957). 

31 B. M. Nicol, “Nutrition of Nigerian Peasant Farmers, with Special Reference 
to the Effects of Vitamin A and Riboflavin Deficiency,” Brit. ]. Nutr. (Cambridge), 
Vol. III, No. 1, 1949. 

31A » “The Nutrition of Nigerian Peasants, with Special Reference to the 
Effects of Deficiencies of the Vitamin B Complex, Vitamin A and Animal Protein,” 
Brit. ]. Nutr. (Cambridge), Vol. VI, No. 1, 1952. 

32 » “The Calorie Requirements of Nigerian Peasant Farmers,” Brit. J. 
Nutr. (Cambridge), Vol. XIII, No. 1, 1959. 

33 Thomas Shaw and Gilbert Colville, Report of Nigerian Livestock Mission (Gr. 
Brit., Col. Off., 1950). 

34 F. R. Irvine, “Supplementary and Emergency Food Plants of West Africa,” 
Econ. Botany, Jan—March 1952. 

35 W. R. Bascom, “Yoruba Food and Cooking,” Africa (Oxford), Jan.—Apr. 1951. 

36 US. Dept. Agr., For. Agr. Ser., The World Food Deficit: A First Approxima- 
tion (March 1961). 

ie , Econ. Res. Serv., The World Food Budget 1962 and 1966 (October 
1961). 
37 United Nations, Demographic Yearbook 1959 (New York, 1959). 

38 , Statistical Yearbook 1959 (New York, 1959). 

39 FAO, Production Yearbook 1959 (1960). 

40 » Food Composition Tables—Minerals and Vitamins for International 
Use (March 1954). 

41 US. Dept. Agr., Composition of Foods Used in Far Eastern Countries (Agr. 
Hdbk. 34, March 1952). 

42 B.S. Platt, Tables of Representative Values of Foods Commonly Used in Trop- 
ical Countries (Gr. Brit., Med Res. Coun., Spec. Rep. Ser. 253, 1945). 

43 FAO, Trade Yearbook 1959 (1960). 





























Arno.p B. Larson 


ESTIMATION OF HEDGING 
AND SPECULATIVE POSITIONS 
IN FUTURES MARKETS* 


INTRODUCTION 


A great amount of quantitative official information is available 
concerning most commodity futures markets in the United States. The Com- 
modity Exchange Authority (CEA), in its annual bulletin Commodity Futures 
Statistics, publishes the bulk of this in a number of tables, organized so as to 
facilitate comparisons among commodities and over various periods of time. 
Much of the information so presented is based on reports of exchange clearing- 
house members and covers all transactions or market positions. A rather large 
and important segment, however, consisting of the classification of the open 
interest by type of trader, is incomplete. This classification is based on the reports 
made directly to the CEA by traders whose positions exceed a specified level. 
Reporting traders typically comprise less than 10 per cent of the traders and hold 
less than half of the long commitments and about two-thirds of the short com- 
mitments. If correct comparisons of composition of open interest are to be made, 
reasonably accurate estimates of total—reported and nonreported—positions are 
needed. The purpose of this paper is to develop such estimates. 

It is natural to suppose that the incomplete classification, based on the reports 
of large traders, reflects in some way the complete classification, but the relation- 
ship is certainly not obvious. The reported classification may in fact be positively 
misleading, since the proportions which become reported in the various classes 
may differ widely. Comparisons among markets may employ procedures which 
implicitly assume that all classes are equally fully reported, an assumption that 
is usually not only erroneous but even impossible (though not, one might sup- 
pose, implausible). It is sometimes assumed that most of the nonreported com- 
mitments are speculative (1, p. 13). An explicit estimation procedure is needed 
to supplant these vaguely formulated, casual, even unconscious, methods of esti- 
mating the complete classification. 

I know of no attempt, until one made quite recently, to estimate explicitly 
the trading composition of the nonreported positions. The chief deterrent to 
devising a formal estimating procedure has been the seeming impossibility of 


* 1 wish to thank Ronald C. Callander, Director, Trading Division, and Thorvald W. Jorgensen, 
Economist, Commodity Exchange Authority, for constructive comments on an earlier draft of this 
paper, and for help in securing the data upon which the study is based. 
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empirical evaluation. Holbrook Working developed some estimates based on 
the assumption of certain equalities between ratios in the reported data and in 
the totals (2). He then checked his estimates by comparison with the totals 
reported for a few special full market surveys of open interest, finding rather 
close agreement and a distinct improvement over other estimates available. This 
suggested the approach taken in this paper, which was to base the estimates on 
a purely statistical analysis of all available full market surveys. 

It was not evident at the outset that the special survey reports would provide 
a basis for a generally valid set of estimates having satisfactory levels of error. 
The surveys were few in number and possibly unrepresentative of the markets 
surveyed, being taken at the time of big price breaks or at special times of the 
marketing season. (It must be noted that the survey reports are merely a by- 
product of the regulatory activities of the CEA.) Even more important, the 
definition of a “large” position—one that must be reported—varies widely among 
markets and appears to be quite arbitrary from the standpoint of estimating total 
from reported open interest. 

Nevertheless, reasonably good estimates appear to be possible. In part, this 
may be due to the initial fears being unrealized. Purposeful timing of the surveys 
does not necessarily lead to bias, and the definition of a large position, even 
though established with other, regulatory, purposes in mind, may be sufficiently 
homogeneous among markets to provide adequate generality in the estimates. 
But primarily, the close estimates are obtained by focusing attention on the least 
variable categories, long and short hedging, and by employing in the estimation 
procedure a shift variable, nonreported open interest, which partially compen- 
sates for differences in definition of large position among markets. 


ESTIMATION PROCEDURE 


The basic method of estimating the classification of total open interest from 
the classification for the large, reporting traders consists in comparing these 
regular reports with the reports of full market surveys for the same market and 
date. The data are limited to 26 special survey reports and the corresponding 
regular reports of large traders. Percentages of open interest in each of the main 
categories of trading are summarized in Table 1, which, to save space, also shows 
the estimates and errors of estimate. 

As a preliminary step in the analysis, each major category, such as long 
hedging, was broken down into reportable or nonreportable, and the matching 
contracts were separated out. Reportable positions are those for which the com- 
bined holdings, in all futures, exceed the reporting limit. Since the reporting 
limit actually applies to the position held in a single future, “reportable” is not 
a strictly accurate term, but there is usually close agreement between reported 
and reportable amounts. Matching contracts occur when a trader has both long 
and short commitments in the same market. They include the short positions 
of traders net long, the long positions of traders net short, and the positions of 
traders even. The data are summarized in original trading units and in full 
detail needed for additional analysis in a mimeographed appendix to this study 
(available on request). The sources of the data and a number of adjustments 
and remaining discrepancies are shown in footnotes to the appendix table. 
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Although there was close agreement between reported and reportable amounts 
in all other categories, there was scarcely any relationship between reported 
spreading and reportable matching. Spreading has generally been regarded as 
a form of speculation, and there appears to be little recognition of the existence 
of matched hedging. Some matched hedging results from the exercise of price 
judgment by the hedger, in anticipation of a profit from relative price movements, 
and is indistinguishable from speculative spreading in motive and effect (3, p. 8). 
Some arises from special merchandising practices, as in the case of “double 
hedging” of cotton (4, p. 309). It is easy to see how matched hedging positions 
can also be built up undeliberately, as a result of two departments of the same 
firm needing to be hedged in different futures. Some matched hedging may 
even be accidental, resulting from temporary failure to close out matching 
accounts. Since origin cannot be imputed accurately, all matched hedging is 
treated in this study as speculative spreading. 

The existence of matched hedging is not the only reason why reported spread- 
ing and reportable matching do not agree; if it were, reported spreading should 
agree closely with reportable speculative matching, which it does not. The pub- 
lished figure on reported spreading is the sum of positions classed as spreading 
by the large traders who hold these positions. Traders may tend to class as 
spreading only those positions built up through trades for which the special, 
lower commission charges and margin requirements granted spread trades by 
most exchanges apply. Matched speculative positions built up by a series of 
trades on different sides of the markets tend to be reported as speculative. 

Despite the tenuous theoretical correspondence between matching and re- 
ported spreading, they show a fairly consistent relationship in the survey data, 
as seen in Chart 1. Two regression lines of equal slope are drawn, the lower one 
relating to the markets for eggs, onions, and potatoes, and the upper one relating 
to all other markets for which survey data are available. There is virtually no 
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overlap of the scatter about these lines, and the difference in intercept value is 
significant. A legend is provided in Chart 1 to facilitate intermarket comparisons. 
The formulas relating total matching to reported spreading are 


M=18+1.1 E* 


and 
M=7+1.1 E* 


for the specified markets. In these formulas, as in all charts, the units are per cent 
of total open interest. 

Hedging tends to be much more fully reported than speculation. The per- 
centage reported is, however, highly variable. The variability can be reduced 
materially by introducing nonreported commitments (on the same side of the 
market) as a shift variable. Logarithmic curves are fitted to the data in Charts 
2 and 3. The formulas are 





H 
Log H.* =—,.32+.01 N, 


and 


H 
Log yy «=~ -12+ .006 Ns. 
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Cuart 3.—Ratio oF Torat To Reportep SHorT HeEpcINc as A FuNcTION 
oF NoNREPORTED SHORT COMMITMENTS 
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Short hedging is more fully reported than long hedging, and it shows a more 
consistent response to the shift variable. Ratios are inherently unstable, especially 
when the denominator is small, as in the case of long hedging. Fortunately, the 
estimated ratio is multiplied by correspondingly small reported figures to yield 
estimates, so the errors in the estimates are not large in absolute terms. 

Three identical relations exist between the six categories of open interest: 


H, + S, + M, = H, + S, + M, 
(total short positions = total long positions) 


H, +S,+M,=I 
(total long positions = total open interest) 
M, = Mg 


(matching long = matching short). 


Three independent relationships are thus sufficient to estimate the six categories. 
These are provided by the estimating equations for matching, long hedging, and 
short hedging. Matching and the hedging categories are estimated directly, and 
the speculation is estimated as the residual from the total open interest. The 
estimates and their errors are shown in Table 1. So far as survey data go, the 
estimates of each category are unbiased; that is, the mean error is near zero. 
Although they are computed as residuals, the errors in the speculative categories 
are no greater than in the hedging or matching. The errors in all categories 
combined have a mean of zero (necessarily) and a standard deviation of 4.5. 
Although three independent estimating equations are sufficient to estimate 
the six categories of open interest, one might suppose that the estimates would 
be improved if direct estimates were made of all categories, including speculation, 
and the totals adjusted in some way. Charts 4 and 5 show the ratios of total to 
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Cuart 4.—Ratio oF ToTALt To REPoRTED LONG SPECULATION AS A 
FuncrTIon oF NonREPORTED Lonc CoMMITMENTS 
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reported long and short speculation, related to nonreported open interest as a 
shift variable in the same way as hedging. The same type of logarithmic relation- 
ship to the shift variable is evident, and in the case of long speculation the fit is 
good—better even than for hedging. Using these equations for speculation does 
not, however, improve the estimates, primarily because the ratios of total to 
reported speculation are so much greater than the corresponding ratios for 
hedging. 

The use of two regression lines relating total matching to reported spreading, 
in Chart 1, rests entirely on the empirical observations. No economic arguments 
are advanced for separating the commodity markets into two groups in this way. 
Because of the seeming artificiality of the spreading classification vis-a-vis match- 
ing, rationalizing the difference between the two lines may be difficult. The 
matching estimates may possibly have been made to rely too heavily on the 
particular sample. Since intercommodity differences have been introduced, there 
is a question of how to class markets for which there was no survey data. Here 
one might use a line midway between the two shown, or one might attempt to 
impute market characteristics to the groups and assign other markets to one or 
the other of the two groups on the basis of these characteristics.’ 

The estimates of hedging appear to rest on fairly firm ground. The shift 
variables are plausible, and have the desirable effect of partially compensating 
for seasonal, secular, and intercommodity differences in the percentage of open 
interest which gets reported. There is a good deal of residual variation about the 
regression lines, but this might well be due to inherent instability in the ratios 
of total to reported hedging which no further refinement could eliminate. 

Less than 20 per cent of the errors of estimate of all categories of open interest 
exceed plus or minus 5 per cent of total open interest. Of course, the percentage 
error within the category is frequently quite large. The estimates for a particular 
category in a particular commodity market may be biased. Considering the high 
percentages of nonreported commitments encountered in the survey data, the 
estimates seem remarkably close. 


IMPROVEMENT OF ESTIMATES 


The estimates derived in this study are quite satisfactory for some purposes, 
such as ranking markets by degree of speculative character, but for some other 
purposes, such as detecting the emergence of unusual patterns of open interest, 
they may be too crude. Improvement rests on acquiring more and better data 
rather than on further analysis of the data on hand. This study demonstrates 
that the composition of open contracts is much more homogeneous and predict- 
able than one might suppose, and it seems likely that with relatively little effort 
it would be possible greatly to improve the reliability of the estimates. The users 
of government statistics have an obligation to help guide their improvement, 
and the aid of users is actively sought.” In this spirit, some concrete suggestions 


1 Matching could be estimated in the same way as hedging if matching rather than spreading 
were reported. The appropriate shift variable appears to be the smaller of nonreported long or short 
commitments. Nearly as good estimates were obtained by using reportable matching as a measure of 
nonexistent reported matching. The CEA could report matching by summarizing the reports of large 
traders differently. As long as spreading continues to be reported, the regression lines of Chart 1 
must be used. 

2 See the report of the Federal Statistics Users Conference, ““A Long Range Program for the Im- 


provement of Federal Statistics,” in 5, p. 10. 
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for improving the special surveys and regular reports can be advanced, even 
if practical considerations may preclude full acceptance of the proposals by 
the CEA. 

First of all, the reports themselves must be accurate if they are to serve as the 
basis for accurate estimates. There are two possible sources of error: 


1. The legal definitions of the trading categories may not correspond to their 
theoretical counterparts, which are of central interest, at least to research workers. 
Prior to 1956 the CEA did not recognize anticipatory long hedging. Present 
definitions of hedging (6) appear reasonable, but inevitably they are somewhat 
arbitrary (relating amounts of hedging to past experience of the firm and to set 
periods of time, for example). Moreover, the theoretical dichotomy of hedging 
and speculation is not clear-cut, and may change with the analytical purpose 
being served (7). 

2. The traders and brokers who were required to classify the accounts may 
have done so incorrectly. The CEA has held that there is a tendency to report 
positions held by traders who also deal in the cash commodity as hedging when 
they are in fact speculative (8, p. 32). Errors in reporting which arise from these 
two sources, if they exist, may tend to cancel one another. On the other hand, 
conservative definitions may induce even more conservative interpretations, thus 
compounding the errors. 

The primary need is for full market surveys covering all markets at all stages 
of the crop year. Intermarket shifts in the relation of matching to reported 
spreading especially require broader market coverage. Conceivably, with sufh- 
cient data intermarket difference may be detectable in the hedging estimators 
as well. Seasonal changes in the shift variables within a market may have dif- 
ferent effects on hedging than do intermarket differences. A scientific sample 
design may reveal such differences. Once the composition of open contracts for 
all markets at all stages of the marketing year is known more accurately, surveys 
conducted in unusual situations, or supposedly unusual situations, should give 
interesting information on the manner in which markets respond to stress. With 
the present level of precision of the estimates, there is no apparent difference in 
the relationships between total and reported open interest attributable to the 
unusual conditions which prompted some of the surveys. 

The special survey reports should be made in sufficient detail to render them 
usable for checking the estimates; that is, they should have a size breakdown 
which has a division point at the reporting limit, and should, of course, separate 
hedging and speculation. All the most recent reports have been usable, but one 
as recent as October 1956 was not. The regular reports of open interest of large 
traders often are not sufficiently detailed either, since the published data apply to 
all contract markets combined, rather than to separate markets, as do the special 
surveys. It may be desirable to present regular reports for separate markets, 
especially where there are two or more rather important markets, as in cotton 
or wheat, of markedly different character, performing different marketing func- 
tions (9, p. 22). Alternatively—and perhaps the better course—special surveys 
should always be conducted in the relatively minor markets concurrent with the 
surveys in the major markets for each commodity. All markets for the same or 
for closely related commodities are, of course, economically interrelated, and 
speculative and hedging functions, and hence holdings, in the several markets 
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may differ widely over time and still form parts of a consistent, integrated whole. 
Only if there are both special surveys and regular reports for each of the markets 
can such phenomena be easily studied. 

One proposal can be ventured which goes beyond a mere re-emphasis. It 
might be more meaningful to give reported matching, rather than spreading, 
in the regular reports. Matched hedging could be separated out. Spreading to 
foreign markets, and intermarket spreading in general, may perhaps be more 
properly designated speculation; it should, at least, be reported separately from 
interoption spreading. 


SUMMARY AND CONCLUSIONS 


In spite of the seemingly arbitrary definition of large (reporting) trader, and 
the fact that at timés as much as 93 per cent of long commitments or 68 per cent 
of short commitments go unreported as to classification, it is possible to make 
fairly close estimates of the classification of total open interest. For the 26 special 
surveys used to form the estimates, less than 20 per cent of the errors of estimate 
exceeded plus or minus 5 per cent, and the greatest error was 14 per cent. 

The special survey reports as a group leave something to be desired, as a basis 
for estimates. They may be biased from being taken in unusual circumstances. 
The market coverage is not broad enough, some markets having had only one 
survey and some none at all. Several of the surveys used required rather severe 
adjustments which may have introduced error. More surveys will no doubt be 
made by the CEA, and the information they yield can be added to that presently 
available (and summarized in detail in Appendix Table 1). It is unlikely that 
defects in the empirical basis invalidate the estimates, however. 

Changes in definitions, in methods of reporting by traders and exchange 
clearing members, and changes in the published reports might require changes in 
the estimating procedure. By the same token, the estimates developed here should 
probably be used for the post-World War II period only, since this is the period 
in which the special surveys were taken. 
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Harry T. OsHima* 


A NEW ESTIMATE OF THE 
NATIONAL INCOME AND 
PRODUCT OF CUBA IN 1953+ 


In the national accounts of most underdeveloped countries, 
agricultural production is one of the largest, often the largest, component of the 
national product, and food consumption is typically the largest single object 
of consumers’ expenditure. But farm production, coming as it customarily does 
from a large number of small units, is not easy to measure; production of food- 
stuffs for home consumption is an extremely elusive magnitude to estimate. Far 
too often the production of food crops for domestic consumption is seriously 
underestimated in national accounts of such countries even when the production 
of crops for export may be known with some accuracy. 

In this construction of Cuban national accounts an intensive effort was made 
to arrive at valid estimates of all farm output and of all consumer expenditures, 
with special emphasis on consumption of food. By utilizing a wide range of 
information, both quantitative and qualitative, we believe that we have achieved 
much closer approximations to these two major items in the accounts than were 
previously available. As a part of our estimation process we have also constructed 
a new food balance sheet for Cuba. 

The study was undertaken in 1956-57 when results of the 1953 Cuban census 
of population had just become available. This census provided the necessary 
controls for a complete estimation, and its statistics on the labor force also made 
possible allocations and estimates that could not be made on the basis of pre- 
viously existing data. 

We believe that the venture was successful. The aggregate values obtained 
vary considerably from the standing official estimates, and they are based on 
much the most detailed study of Cuba’s national income that has been made for 
any year, so far as we have been able to determine. We hope that these estimates 
can be used as a bench mark from which it will be possible to extrapolate magni- 
tudes for other years with the help of the official estimates. 


* Dr. Oshima is with the Economics Research Center, University of Hawaii. 

+ A study undertaken at the Food Research Institute under the joint support of the Food Research 
Institute and the Department of Economics of Stanford University and of the Social Science Research 
Council. The computations were completed in 1959. 

I wish to acknowledge assistance at various stages of the study from Moses Abramovitz and 
William O. Jones of Stanford University, and from Simon Kuznets of the Committee on Economic 
Growth of the Social Science Research Council. Miss Rosalind Grant, graduate student from Honduras, 
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FINDINGS OF THE STUDY 


The per capita income of Cuba in 1953 was not less than $430,’ or about the 
same as that of Puerto Rico for the three years 1952-54 (3, p.7). It was one-fourth 
that reported by the United States Department of Commerce for Hawaii ($1,700) 
and the United States ($1,870) for the same period. A crude computation of 
retail price levels in 1953* indicates that prices were 10 to 20 per cent higher in 
Puerto Rico than in Cuba, and 40 to 50 per cent higher in Hawaii. Real per capita 
income in Cuba, therefore, was higher than in Puerto Rico and about one-third 
that of Hawaii. It was of the same order of magnitude as the per capita incomes 
found for Italy and the Soviet Union by Gilbert and Kravis (2) and Bornstein 
(6). International comparisons of national income are of course subject to large 
unknown margins of error, but figures for Hawaii, Italy, and the Soviet Union 
suggest very roughly the place of Cuba. The year 1953 was one of depression in 
Cuba and income was at its lowest for the decade. It was about 25 per cent higher 
in the peak year 1957, just before Castro came into power. Although Cuba’s 
potentials for development clearly have not been fully utilized, these comparisons 
show that it is a mistake to think of Cuba as a seriously underdeveloped country. 

Our estimates of Cuban net domestic income are shown in Table 1. They 
are 25 to 35 per cent higher than the official estimates prepared by the Banco 
Nacional de Cuba (Table 2). The difference is mainly due to the incomplete 
coverage of the BNC estimates, which are prepared without the use of depend- 
able controlling totals (7). The official figures rely on reports of production, 
social security data, taxes on income, sales, and property, and other direct esti- 
mates. These statistics are incomplete in their coverage, and they do not, there- 
fore, provide adequate controlling totals. In our estimates we have depended 
mainly on labor force statistics compiled in the 1953 Census of Population (10) 
to make our coverage as complete as possible. 

The deficiency of the official estimates is easily revealed by a comparison of 
incomes per family. A survey of budgets of 1,365 families throughout Cuba 
carried on by the BNC in the period March 1952 to February 1953 showed an 
average family income of $2,280 (8). But the BNC’s national income estimates 
would allow only $1,500 for each of the 1,191,000 families reported by the 1953 
census. Our income estimate would provide $2,000 per family. The BNC esti- 
mate of income in the non-agricultural sector of the economy works out at $1,100 
for each of the 1,153,000 members of the non-agricultural labor force (including 
employers) reported in the 1953 census. A wage survey conducted by the Minis- 
terio de Trabajo in DATE, however, reported average earnings of $1,500 for 
wage and salary earners in manufacturing, mining, and public utilities, and 
$1,400 for government employees, many of whom are on a half-time basis. Our 
estimate of annual average income for the non-agricultural labor force in 1953 
is $1,600. 

The estimate of net national income by the Tribunal de Cuentas (9; 11) of 
$1,675 millions, slightly below the BNC estimate, was also prepared without com- 
parison with the labor force statistics of the census. The Tribunal relied almost 
exclusively on replies to questionnaires sent out to registered firms. The list of 


1 The peso was at par with the dollar. 
2 Data for Hawaii are from 4 and 5. 
8 Based on retail prices given in 1, Table 23,- 





THE NATIONAL INCOME AND PRODUCT OF CUBA IN 1953 215 


TasLe 1.—Summary oF Nationa Accounts, Cusa, 1953* 














Million Per cent 
Account pesos of total 
Expenditure on Gross National Product 
Private consumption expenditure ............ 2,263.8 79.8 
Government consumption expenditure........ 299.5 10.5 
Gross domestic investment ..............20+- 237.5 8.4 
Net foreign investment ...........0esseceees 36.6 13 
Gross national product at market prices. .. . 2,837.4 100.0 
Less indirect taxes and depreciation ....... —326.6 
Net domestic income at factor prices... . 2,510.8 
Income by Industrial Origin 
Agriculture, forestry, fishing ................ 533.4 224 
DEMME ORG GUATYING ....... 5 ccc ccicccecse 28.4 1.2 
inks) asa nee elena eaunesss 517.0 22.0 
So Ee Sree er Tre eee ee ree 81.2 Be 
Electricity, gas, water, sanitary services....... 32.2 1.4 
Transportation, storage, communication ...... 120.7 aoe 
Wholesale and retail trade ...............085 347.9 14.8 
Banking, insurance, real estate .............. 56.9 2.4 
Ownership of dwellings .............+2+058 102.1 4.3 
Public administration and defense............ 140.1 6.0 
Services, unspecified activities ............... 389.4 16.6 
Net domestic income at factor cost......... 2,349.3 100.0 
Less net factor incomes paid abroad........ —30.0 
Plus indirect taxes net of subsidies......... 223.2 
POU I Bsc e ce ccsivcescecesaes 103.4 


Gross national product at market prices 2,645.9 





* Author’s estimates. 


registered firms, prepared originally for tax purposes, is of course inadequate 
as a controlling total; furthermore, in their replies to the questionnaire firms 
tended to underestimate earnings. 

Our computation of net domestic income based on estimates of industrial 
production at factor cost is $161.5 millions less than the comparable aggregate 
derived from estimates of expenditures. Since our estimates could undoubtedly 
be improved if we had access to certain sources of information available to 
statisticians in Cuba, we have made no attempt to reconcile the two totals. We 
believe that total income by industrial origins is significantly understated; 
property incomes, especially profit estimates, were taken from tables prepared 
by the Tribunal de Cuentas, and appear to be much too low. Better statistics of 
profits would probably show that our estimate based on expenditure is also on 
the low side. 

OBJECTIVES AND PROCEDURES OF THE STUDY 


Two primary objectives were sought in this study: to make good so far as 
possible obvious deficiencies in coverage of the official estimates prepared by a 
Banco Nacional staff operating with inadequate funds; and to estimate the 
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Taste 2.—Orriciat Estimates oF Gross NaTioNAL Propuct 
AND NaTIONAL INCOME oF Cusa, 1953* 





Million Per cent 
Account pesos of total 





EXPENDITURE ON GROSS NATIONAL PRODUCT 
AT CURRENT MARKET PRICES 


Private consumption expenditure? ................0% 1,581 75 
General government consumption expenditure........ 291 14 
Gross domestic fixed capital formation .............. 240 11 
EE os 4 tie hatans one ess one ass ve5e0ees —49 =2 
Export of goods and services ............seeeeseeees 710 34 
Less imports of goods and services ............+00005 —642 Zi 

Expenditure on gross domestic product............ 2,131 101 
Net factor income from abroad ...............000005 —28 wl 

Expenditure on gross national product............ 2,103 100 


DISTRIBUTION OF THE NATIONAL INCOME 
AT CURRENT FACTOR COST 





Compensation of employees ...........cscssccccsees 1,177 67 
Income from unincorporated ree 329 19 
Income from property” ..........+++eeseeeeeeeeeees 161 9 
Gross corporate income and direct taxes on corporations 117 7 
Net factor income from abroad ...............+20085 —28 —2 
NN EINE i oi oe ght Las ce hb coneeie’ 1,756 100 
* Source: United Nations, Yearbook of National Accounts Statistics, 1959 (N.Y., 1960), p. 63. 
@ Obtained as residual. 


> This item does not include dividends which are shown in gross corporate income. 


components of private consumption expenditure by means of production data, 
which tend to be better than expenditure data in most countries with deficient 
statistical services. A by-product of this estimate of expenditures is a food balance 
sheet for Cuba: it is valuable in itself and also provides a check on the reasonable- 
ness of our estimates of expenditures on food, the largest single item of con- 
sumption expenditures. 

In general, we started with estimates of total output of each commodity, 
adjusted for net trade and very rough estimates of waste and non-food use up 
to the retail level. Production statistics were believed to provide better coverage 
than wholesale or retail sales because of the large amount of foodstuffs that are 
consumed on the farm.‘ Sales information was found to be satisfactory for the 
products of large-scale industries (e.g., electricity). Employment totals were the 
basis for estimating expenditures on services. 

The numerous difficult problems encountered in using production data as 
the starting point in estimating consumption are discussed in detail in the ap- 
pendix.® 


* The extensive use of statistics of output and employment in the computation of consumption 
is convenient and appropriate for the direct estimation of consumption over time at constant prices. 
Deflation of wholesale or retail sales by means of price indexes may not give valid notions of real 
income trends because of imperfections in the indexes—those few that extend over a number of years 
often apply to only one or two cities—and to imperfections in the local marketing system which 
result in excessive regional variation in prices. 

5 Available on request from the Food Research Institute. 
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The United Nations’ system of accounts was used extensively in defining and 
estimating each item. But no attempt was made to work out and present the 
accounts of households and private non-profit institutions, the domestic capital 
formation account, and the general government account. It was felt that the 
residual in the household account, personal saving, was not firm enough to 
warrant the presentation of this account. Similarly, some of the items in the 
domestic capital formation account were too shaky to justify its presentation. 
Since the details of the consolidated government accounts were not fully dis- 
closed and since the extent of financial irregularities by the Batista government 
was not known, it was difficult to assess the adequacy of the residual in the gov- 
ernment saving account. Whenever possible we have sought to supply estimates 
from other data sources, mainly as a check on ours. Such checks are especially 
useful for testing estimates that seem to be based on dubious data and methods. 
They add a little to the confidence with which the estimates may be used. And 
frequently they give some rough notion of the order of magnitude of error. 


BASIC TABLES AND SUMMARY COMMENTS 


Tables 3-7 show details of the summary estimates set forth in Table 1. Each 
table is accompanied by a brief description of the salient features of the pro- 
cedures employed in constructing it and a general evaluation of the major sources 
used. Detailed notes describing each step in the estimation of every item in the 
table and the specific sources used have been mimeographed as “Appendix on 
Notes and Sources, National Income and Expenditures, Cuba 1953,” and in- 
terested readers may write for copies to the Food Research Institute, Stanford 
University. The general evaluation of basic sources may be useful for statisticians 
in other Latin American countries who wish to orient data collection in the basic 
surveys and censuses to the needs of national income computation, since some of 
the limitations mentioned below may inhere in the basic data of other Latin Amer- 
ican countries. One general limitation should be stressed. None of the basic data 
are published with sufficient details for national income work, although the 
necessary information is often collected in the schedules. The problem is mainly 
a matter of tabulation and presentation. Even mimeographed reproduction of 
the data, sufficient for the purposes envisaged here, too often is not undertaken. 
Emphasis is placed on the limitations of the sources of data mainly so that readers 
may be fully aware of the shortcomings of both the total and components of our 
estimate. Nevertheless, we believe that our estimates for Cuba are as good as 
can be found for any Latin American country except Puerto Rico, where United 
States statistical services apply. 

AGRICULTURAL PRODUCTION AND FOOD CONSUMPTION 

In Table 3 the quantity of food available for consumption is computed from 
farm output less net exports and rough allowances for seed, feed, industrial use, 
waste, and changes in inventories. The physical quantities obtained are then 
multiplied by farm prices to obtain total farm value of goods moving into con- 
sumption. Farm value so derived forms the basis for estimating consumer ex- 
penditures on food, a major component of private consumption expenditures, 
and for computing income originating in agriculture, a component of national 
income. Conversion of the physical quantities into food calories also provides a 
summary food balance sheet. 
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The main sources of the production data in Table 3 are estimates of the Cuban 
Ministerio de Agricultura reported in Estimados de la Produccién Agricola 
Nacional y Relacién de Sus Valores con la Mano de Obra, 1953-1955 (mimeo- 
graphed), and that of the Agricultural Attaché, United States Embassy, as re- 
ported in various unpublished and published sources. For most products, the 
estimates of the two are fairly close. For the highly commercialized crops, both 
sources depend largely on the compilation of data by specialized institutes, such 
as the Instituto Cubano de Estabilizacién del Azicar, which obtain their data 
as a by-product of administrative controls or surveys, or from marketing spe- 
cialists or trade sources, which employ various devices and techniques—produc- 
tion of potatoes, for example, is estimated from reported imports of seed potatoes. 
For some crops, reports of inspectors stationed in each district are the basis of 
the estimate. Although estimates of commercial crop production are tolerably 
adequate, estimates by both the Ministerio de Agricultura and the United States 
Embassy of production of subsistence crops such as malanga, maize, yuca, and 
certain fruits and livestock products are weak. These estimates seem to depend 
heavily on the 1946 Census of Agriculture. 

Besides being out of date, the 1946 Census of Agriculture presented many 
problems in the computation. The data on subsistence crops do not appear to 
have been collected with sufficient care, and the definitions and concepts used 
were not adequately described.° Data on livestock products were not collected 
in the 1952 Livestock Census. Annual reports from slaughterhouses, large dairies, 
etc., on livestock products were not representative of the rates of yield obtained 
in the average farm households in Cuba, most of which kept livestock and 
poultry for work animals and home consumption. 

Data on farm prices are largely from the Ministerio de Agricultura. These 
appear to be taken from their retail price survey adjusted for the difference be- 
tween retail and farm prices on the basis of farm price data in the 1946 Census 
of Agriculture. 

Data for seed, feed, and waste are takcn from the report of the United States 
Agricultural Attaché; they are based on the advice of agronomists and specialists 
in the Ministerio de Agricultura, who in turn base their views on experience 
and surveys. 

In using the results of this table, other limitations than the roughness of the 
basic data should be kept in mind. The units measured for each crop are not 
standardized, except for a few items like sugar and salt. They vary as to size, 
grade, varieties, degree of processing, etc. Average prices are only approxima- 
tions since the physical units to which they refer are extremely heterogeneous. 
Despite every attempt to define the dimensions of the units, it is in the nature 
of agricultural crops that these dimensions are valid only to a limited degree. 

This table is also a food balance sheet, showing total consumption at the 
retail level of 2,980 calories per person per day, or of the same order as in the 


6 Thus, the unit of physical measurement (e.g., husked corn or corn on the cob), the price unit 
(e.g., farm or wholesale prices), the duration of the crop year, etc., are not adequately described. 
Since crop years overlap both fiscal and calendar years, an adequate description of each crop’s year 
for each region is necessary for national income work. A somewhat different problem relates to 
livestock, trees, and orchards with gestation periods of more than one year. Perhaps the years before 
maturity should be treated as works in progress. 
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United States. A noteworthy feature of the Cuban dietary is the high consump- 
tion of sugar, in most countries an indication of a wealthy population, but here 
simply a reflection of large domestic production throughout the island. The 
starchy staple ratio’ (excluding sugar) stands at 50 per cent, but when sugar is 
included it rises to 67 per cent, or about the same as in all Italy, although total 
calories are higher than in Italy by about the amount of the difference in sugar 
consumption (12). An extremely crude calculation of food consumption in the 
USSR in 1953 suggests that the starchy staple ratio there was of about the same 
magnitude.® 

The consumption figures are not inconsistent with those obtained by the FAO 
for 1948/49 and by the United States Department of Agriculture for 1959 (13, 
p. 206a; 14, p. 9). Some significant values from the three estimates are shown 


below (in calories per person per day): 


1948/49 1953 1958 
Foodstuff (FAO) (Ourestimate) (USDA) 
EST = ee 1,047 1,073 1,065 
eee COe eT PTET TTT TE 251 438 355 
aa aie Gad dN vn 428 494 425 
eee Lelesiss fesnneeae sa cans 143 204 275 
Milk and products ...........0..0.0005 185 210 185 
Total from specified foodstuffs...... 2,054 2,419 2,305 
Total from all foodstuffs............ 2,730 2,980 2,870 
Starchy-staple ratio (ex-sugar) ......... 48Y, 51% 49% 
Starchy-staple ratio plus sugar ......... 63% 67% 64% 


The most noteworthy difference in the three estimates is the high value we found 
for roots and tubers, presumably resulting from more complete coverage of pro- 
duction for home consumption;® our high value for sugar, which may result 
from better coverage but may also result from underestimate of waste; and the 
low value we found for meat compared with the 1958 estimate. In view of the 
many uncertainties involved and the different individual years represented, 
the differences among the three total calorie estimates cannot be considered sig- 
nificant. The important feature for judging the national income estimate here 
presented is that the differences are no greater even with respect to suggested 
dietary composition; figures here used mean only a very small addition to the 
national income estimate. 


PRIVATE CONSUMPTION EXPENDITURES 


A variety of methods was used in the computation of Table 4. Food expendi- 
tures are based on the total value of food at producers’ prices from Table 3, to 
which are added margins for manufacturing and wholesale and retail trade. 
For a large number of manufactured items, the commodity flow method was 
used, whereby sales at factory are allocated between consumers and business 
on the basis of the 1953 Census of Population, and other data and margins are 
added. For another group of items, final expenditure data or retail sales data 


7 Per cent of all calories derived from cereals and starchy roots and fruit. 
8 Computed by applying ratio given in 15 to calorie values in 16. 
® The U.S. Dept. Agric. estimate includes only potatoes, sweet potatoes, and manioc. 
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TasLe 4.—PrivaATE CONSUMPTION EXPENDITURES 














Million Per cent 
Expenditure pesos of total 
1. Food 
a) Value of food consumed at producer prices... .$529.5 
b) “Gross value added” by manufacturing....... 159.4 
c) “Gross value added” by wholesale trade....... 50.0 
d) “Gross value added” by retail trade........... 101.0 
839.9 37.1 
FEET ET ETT TOT TILT TESTE 134.0 5.9 
SEs inc dive vanncbeGanes ess ¥osewsnses 102.4 4.5 
4. Clothing and other personal effects 
I ae eliges ig peseu xis teas ace wewd 41.2 
EE Tre ee ee re re ree 114.0 
€) Other personal effects ...............0000006 5.0 160.2 7.1 
5. Rent and water charges 
ee re Peer er 58.2 
ee Sip hhecase ye skws cannes shee eb 123.6 
181.8 8.0 
I iid x55 s konduaassoeens vanes ees 37.1 6.1 
7. Furniture, furnishings, and household equipment 
a) Furniture and furnishings .................. 31.5 
5) Household equipment ..................... 78.3 
109.8 4.9 
8. Household operation 
SE POMIND. onsasnccccesceccecncceds 56.4 
ees cee inaKevike sss sack haku eces 50.0 
106.4 4.7 
9. Personal care and health expenses 
SOE TOT CTTT ITT TTT Oe 55.4 
ER, n.n.c .avccansendesnestcstecss 200.0 
255.4 3 
10. Transportation and communications 
@) Personal transportation .................0.0. 19.2 
Operation of transportation equipment....... 13.0 
Purchased transportation ............+++.++- 55.1 
cag kianspanecnes eee inedns 9.4 
96.7 4.3 
11. Recreation and entertainment 
EE Per Tere 47.0 
) Reowds, wemtearants, cafes ...... 2.2... .cccces 47.4 
c) Books, magazines, newspapers ..........+++- 43.0 
ePID 55.030 00cenceescecusdeneas 10.0 
147.4 6.3 
12. Miscellaneous services 
EE ii vcnesdsavenecernesosenss 14.3 
Gh) eras 32.8 
PE ase 5 hasc haw sacesressencwesebes 34.4 
81.5 3.6 
13. Expenditure of residents abroad ................ 30.8 1.4 
14. Less expenditure of non-residents in the country... —19.6 => 
15. Less value of gifts sent abroad ..............+44. ies 
263.8 100.0 


Total consumption expenditures ............ a, 
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were available from tax sources, trade associations reports, import statistics, 
family budget surveys, etc. For a few commodities, total quantities sold at retail 
were obtained from trade association sources and multiplied by the retail price. 
Finally, most service expenditures were built up from labor force data on occu- 
pations plus average wages and margins. This method was used also for sales 
by small production units for which no other data were available. 

The 1953 Census of Population was the source for occupational and industrial 
affiliation data of the labor force. The industrial classification was needed mainly 
for allocation of purchases between consumers and business purchase and for 
margin estimates. The main difficulty was the lack of sufficiently detailed tables 
of industrial and occupational classification. (These tables would be more useful 
if they were as detailed as the three-digit classification of the U.N. International 
Standard Industrial Classification of All Economic Activities, and in industries 
where establishments with mixed businesses predominate, a mixed category 
should be added.*° A further difficulty was the lack of information on secondary 
and subsidiary occupations and industrial attachments. For example, the 1953 
Census reported 5,814 fishermen, the survey of the Bank of Agricultural and 
Industrial Development counted 12,930; this suggests that many were fishermen 
only part of the year. 

Some information about income originating in each industry was compiled 
for the Tribunal de Cuentas by CP. Rodolfo Villegas (11) on the basis of replies 
to questionnaires sent to a large number of firms in Cuba requesting data on 
sales, materials purchased, incomes paid out, taxes, other expenses, profits, de- 
preciation, and inventories. They are known to be substantially understated, 
especially the data on profits, and though some attempt was made to correct for 
this, the lack of data on the number of employees and establishments in each 
industry made it difficult to check the completeness of coverage and the degree 
of understatement of the part covered.** In the various checks employed in 
preparing Table 7 below, the Tribunal data were found to be deficient in their 
coverage of small firms. 

Cuban family budget studies which might be of great value as checks to 
estimates of major expenditure categories or as sources of information on a host 
of minor items such as fees to labor unions, fees to lawyers, expenditures on 
telephones, postage, etc., fail to give necessary detail. 

Import statistics are generally adequate for our purpose. On such items as 
automobiles and other durables some understatement is to be expected because 
of attempts at evasion of import duties. Trade association data are tolerably 


10 Even better than I.S.I.C. tables for national income purposes would be a cross-classification of 
industrial, occupational, and status classification. Such a table (found in the excellent 1930 Japanese 
census) may comprise an entire volume; it is virtually an inventory of labor-power resources, so 
necessary in the planning of development. A table of this sort makes possible more Precise compu- 
tation of wages and entrepreneurial incomes, allocation, mark-ups and margins, separation of private 
and public sectors, etc. 

11 Payroll data from Cuba’s very extensive social security system were virtually worthless for 
our purpose since they were reported with hardly any details. Each month a payroll aggregate for 
the economy as a whole was reported by the Junta Central de Salud y Maternidad. Although the 
social security law was purported to cover nearly all firms, there was extensive evasion by small firms 
which did not bother to report to the Government. In 1953, the per capita wage computed from social 
security data was $675, using the non-agricultural labor force data of the 1953 Census, This figure 
is only one-half of the average reported in the Labor Ministry’s wage survey or the Agricultural 
Ministry’s Industrial Statistics Survey. 
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adequate for industries where small units of production do not predominate. 
Sales data from sales tax and other tax administration, however, grossly under- 
state the universe, and various adjustments are required. 


GROSS INVESTMENT 


Two methods were used in arriving at each component in Table 5. One 
method was to take the information from the purchasers of investment goods. 
The other was to start with data from producers of investment goods and to add 
margins based on reports of various intermediaries through which goods pass— 
from their origin to their ultimate destination. 


Taste 5.—Gross INVESTMENT 




















Account Million pesos Per cent 
Private 
p  EEPERES TIPE eet TPES ET ETEe ere 46.0 26.9 
DIR bc Ascecdas eve se acdanes 30.5 17.9 
Be UNE | have succes sevenecccnccesenens 126.1 73.9 
chic Kien neaeskvssneseas 90.8 
Domestically made .............. 35.3 
DE, cscsvieskanesssvevssesns 24.2 —14.1 
een bakin deh emeian che 1% 178.4 104.5 
Public 
EEE Webnas bhatakiw pa seaseeewaseehe's 54.1 a7 
POE Sha Veer dtheeisschesbweseeeoesses 5.0 2.9 
rs Uh bala shi cos seecestousces 59.1 34.6 
Private and public total ............... 237.5 139.1 
7. Net foreign investment .............00.00005 36.6 21.4 
Total private, public, and foreign 
BUND Sh sik sss ase aurccecseces 274.1 160.6 
D, Bite MI 50 50:00 000 50dn0dsieesiecee —103.4 —60.6 
ST EE. cc. censecavanecnssseews 170.7 100.0 





The total of gross domestic investment, $237 million, is considerably larger 
than the $191 million reported by the Banco Nacional or the $195 million re- 
ported by the Tribunal de Cuentas. The Banco estimates are restrictive in cover- 
age, while the Tribunal estimates are understated, especially for small units. On 
the whole, our estimates are also on the low side, especially with respect to capital 
formation by the smaller units of production. We have confined our adjustments 
for non-coverage and understatement to very conservative magnitudes, being 
reluctant to make large adjustments in the absence of adequate information. 

The estimate of dwelling construction by the Tribunal is limited to Havana 
Province, which contains only one-fourth of the population of Cuba and one- 
third of the total number of dwellings. In our estimate, the Tribunal total was 
raised 10 per cent to take account of dwelling construction outside of Havana 
Province."* The BNC estimates of equipment are derived from import data 

12In most countries building-permit data cover only a limited segment of the country, mainly 
big cities; there is a need for population censuses to include a question as to whether the house occupied 


was constructed in the last twelve months or not. This information can provide for adjusting build- 
ing-permit data. 
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plus domestically produced equipment. They appear to be too low when com- 
pared with sales of manufacturing firms in basic metallurgy, metal products, 
machinery production, and transport equipment, as reported by the Tribunal. 

The inventory figure in this table is extremely dubious; it is taken from the 
Tribunal tables, which probably miss a large segment of small firms, especially 
in trade. It is not clear how much physical change is measured. The public in- 
vestment data are from budget statistics and are probably adequate. 


THE CONSOLIDATED GENERAL GOVERNMENT ACCOUNT 


No attempt was made to construct an independent consolidation of the gov- 
ernment account in Table 6 since details of the settled accounts of local govern- 
ments were not available. We have taken, as the best available, the consolidated 
account published by the Tribunal, which is the accounting office of the govern- 
ment. In view of the disclosures of widespread graft and irregularities in the 
Batista regime, it would have been pointless to attempt detailed and precise work 
on the consolidated government budget. The Tribunal consolidation is an elabo- 
rate effort to include not only the local governments but also the numerous 
special accounts which were a special characteristic of Cuban budgetary struc- 
ture. It follows the recommendations of the United Nations. 


TABLE 6.—CoNsOLIDATED GENERAL GOVERNMENT (CurRENT) AccouNT 





Account Million pesos Per cent 





Current Revenue 


Income from property and entrepreneurship. ...... 8.6 2.0 
Less interest on the public debt .................. 10.5 —2.5 
IIE Gin HBUAG Sa 6do <0 sd veneers stxeneaes 283.9 66.7 
Dinett CARES GM COFPOPRTIONS 2.5... 202. c ccc ceeees 28.2 6.6 
Direct taxes om houscholds ...............0scc00e 86.6 20.3 
Social security contributions ........... 59.5 
CO GEE POINT oon s sik ese cece ees 27.1 
Other current transfer from households........... 29.0 6.8 
Total CUSTERE TEVERUE ... 0.22. ccccccccees 425.7 100.0 
Disposition of Current Revenue 
Consumption expenditures ............0eeseeeee 299.5 70.4 
Employee compensation ............... 246.4 
Purchases from enterprises, abroad...... 53.2 
MN 0h 200i ee ckeah eth cantor encsveseveess 15.6 a 
Current transfers to households ................- Feua 18.1 
WOU Ne 55 bee sacha en idcceesedeceesscdoees 33.4 7.8 
Total current disposition ................. 425.7 100.0 





INCOME BY INDUSTRIAL ORIGIN 


The method of estimation is either to take gross value of production and 
deduct inputs, as in agriculture, or to take total employees and work out their 
compensation adding other factor costs, as in most non-agricultural industries. 
In estimating non-agricultural incomes, labor force data from the census, wage 
surveys by the Labor Ministry, and incomes reported by the Tribunal were used 
in Table 7. 
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The Tribunal coverage of small firms was seriously deficient, and substantial 
adjustments were necessary for industries where small units prevailed. Gener- 
ally, the adjustments were made by comparing our estimated total payroll (as 
obtained by using Census labor force figures and Labor Ministry monthly wage 
data) and Tribunal payroll. The proportion of the former to the latter was used 
to correct Tribunal estimates of property incomes. Where Census details on 
industrial labor force were lacking, trade association estimates were used. They 
are said to be special tabulations of original census schedules. Since small units 
of production are of major significance in Cuba, adjustments to the Tribunal 
figures were considerable. 
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URBAN FOOD EXPENDITURE PATTERNS 
IN TROPICAL AFRICA* 


Although tropical Africa remains overwhelmingly rural, rapid 
growth of urban centers has been a conspicuous feature of the past two decades. 
Twelve of the 23 important cities shown in Appendix Table I registered popu- 
lation increases of fourfold or more between the 1930’s and the 1950’s. Urbani- 
zation is, of course, a usual concomitant of economic development, and further 
substantial growth of African cities is to be expected in the future. 

Means of satisfying the growing food requirements of these urban centers 
must clearly be found in order to ensure their orderly development. The rate 
of growth in total demand for food will be determined essentially by the increase 
in population, the rise in per capita incomes, and the extent to which additional 
income is devoted to increased expenditure for food. Patterns of demand for 
individual foodstuffs and the share of food expenditure allocated to different 
commodity groups can be expected to change considerably under the influence 
of rising incomes and as a result of the impact of urbanization on food pref- 
erences. In Africa as elsewhere the effect of enlarged income in enabling con- 
sumers to make effective their demand for preferred and more costly foods is 
probably the chief factor leading to changes in food consumption patterns. 
Changes in preferences also seem to be of considerable importance in African 
cities, although it is difficult to disentangle the influence of the two factors in 
observed changes in food consumption. Life in an urban community means 
increased familiarity with foods that are largely unknown in the predominantly 
subsistence economies of the villages with which most urban residents have only 
recently parted company. Urban living also tends to weaken traditional pat- 
terns and taboos in the realm of food consumption as in other aspects of life. 
Food expenditure and consumption patterns in most African cities will certainly 
change a good deal during the next decade or two. But the nature and extent 
of the changes that are to be expected require study. 

During the past decade a number of budget studies of native African families 
and single men (not including Europeans and Asians) have been carried out 


* This article is the product of research undertaken by Mr. Kaneda during his two-year appoint- 
ment as a research intern at the Food Research Institute, made possible by a grant of funds from the 
Rockefeller Foundation. The authors wish to express their appreciation of this financial support. 
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in various cities of tropical Africa, and these provide a considerable body of 
quantitative evidence concerning present food expenditure patterns and their 
variation from city to city. Some of the surveys also show the variation in food 
expenditure patterns among groups within individual cities, notably the varia- 
tion associated with level of income. Only a few surveys provide information 
concerning the quantitative pattern of food consumption as well as data on 
expenditures for food. The present study concentrates on the analysis of food 
expenditure patterns, giving some attention also to the relative importance of 
major foods or food groups according to their contribution of food calories. 

In the following section the sources of data used for the present study are 
summarized and some of the limitations of the survey data are mentioned. In 
section II the relationship between food expenditure and total income—the so- 
called Engelian relationship—is examined. The position of cereals, starchy roots, 
and plantains in the expenditure patterns of urban households is considered in 
section III. The dominance of these starchy staple foods seems to be only slightly 
less in African cities than in the diets of the rural population, although the rela- 
tive importance of the various staple foods is very different. Section IV focuses 
on regional variations in food expenditure patterns and also examines the evi- 
dence available concerning the structure or hierarchy of food prices and gives 
some indication of the way in which patterns of food consumption measured in 
calories differ from the pattern of food expenditure. The final section offers some 
tentative observations concerning prospective changes in food consumption that 
are likely to be associated with economic development. These observations are 
based primarily on such evidence as is provided by the surveys concerning the 
variation in food expenditure between lower and higher income categories, but 
the data available for this purpose are especially unsatisfactory. Brief attention 
is also given to some urban-rural contrasts in consumption which provide other 
evidence concerning changes in food consumption to be expected as a result of 
rising incomes and continuing urbanization. 


I. SOURCES OF DATA AND CITIES STUDIED 


The quantitative information here used was derived mainly from 25 budget 
surveys carried out in 19 cities in tropical Africa during the period 1950-59.* 
With the exception of Akuse in Ghana and Mbale in Uganda, which are towns 
of less than 5,000, the cities considered rank among the most important urban 
centers of tropical Africa. A brief description of the surveys is given in Table 1, 
and the cities covered by the surveys are identified in Map 1. There is wide 
variation in the type of information provided by the various surveys, and one or 
two of the survey reports are so lacking in detail that they receive virtually no 
attention in the description and analysis presented here. The breakdown of ex- 
penditures for major foods or food groups as a percentage of total food expendi- 


1 Budget surveys for Fort Portal in Uganda, Umtali and Gwelo in Southern Rhodesia, and in the 
main urban areas of Northern Rhodesia were received too late to be included in the present study 
(15a, 34a, 34b, 43a, 436). 

The report of budget surveys carried out in Enugu, Ibadan, and Lagos in Nigeria suffers from 
the lack of essential details such as income or total expenditure by income classes. Consequently the 
surveys were not used in the analysis (34). 
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tures is summarized in Appendix Tables II and III for 16 “communities.”* The 
16 communities (or 19 cities) are as follows: 


Western Tropical Africa: East and Central Africa: 
Thiés-Dakar-Saint Louis (Senegal) | Kampala (Uganda) 
Freetown (Sierra Leone) Jinja (Uganda) 
Abidjan (Ivory Coast) Mbale (Uganda) 
Accra (Ghana) Nairobi (Kenya) 
Akuse (Ghana) Dar es Salaam (Tanganyika) 
Kumasi (Ghana) Salisbury (Southern Rhodesia) 
Sekondi-Takoradi (Ghana) Bulawayo (Southern Rhodesia) 
Kaduna-~Zaria (Nigeria) 
Leopoldville (Congo) 


Most of these urban budget studies were conducted by administrative au- 
thorities in order to determine appropriate weights for the preparation or re- 
vision of cost-of-living or price indices. We have thus been obliged to use data 
for the analysis of a problem that was not of much concern to those who planned 
and carried through the surveys and prepared the data for publication. Prob- 
lems of course arise in using this information for a comparative study of food 
expenditure and consumption patterns. The concepts, procedures, and objectives 
of the various surveys differed considerably. The Leopoldville survey, for ex- 
ample, was confined to families of African évolués (the Congolese elite who in 
large measure adopted Western ways) receiving relatively high incomes, whereas 
the families included in the Uganda surveys include only employees in the lowest 
wage brackets. 

Many of the surveys fail to give information concerning the size of the sample 
households and their age and sex distribution. And when such information is 
given, it does not lend itself to uniform treatment. Some surveys simply give the 
number of persons per household, without taking account of the age and sex 
distribution of the family members, whereas others use various scales for con- 
verting to “consumer units” or “man units.” 

Furthermore, the survey data examined here may not be representative of 
food expenditure patterns throughout the year. Most of the surveys were carried 
out during a thirty-day period and therefore may show considerable seasonal bias. 
Food consumption in many rural districts in tropical Africa is characterized by 
marked seasonal variations that often apply to the staple foods as well as to fruits 
and vegetables which are normally expected to show large seasonal fluctuations 
(25, pp. 210-12). 

Poleman’s analysis of a government study of the movement of staple foods 
into Accra during a twelve-month period (October 1, 1957 through September 
30, 1958) indicates that seasonal variation in staple food supplies is considerable. 
A particularly clear-cut seasonal pattern characterizes the inflow of maize. Ship- 
ments during October-January, when the maize crop of the coastal savanna is 
harvested and supplies are also available from the second crop of the forest zone, 


2 The cities of Kaduna and Zaria in Nigeria, and of Dakar, Thiés, and Saint Louis in Senegal, 
are treated as individual “communities” because the survey reports do not give separate data for the 
individual cities. Examination of unpublished data on the Senegalese cities indicates that food ex- 
penditure patterns in the three cities are fairly similar, and the same is probably true of Kaduna and 
Zaria. (Sekondi-Takoradi is, of course, a single urban conglomeration.) 
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averaged something like twice as large as during the months of April through 
September. If this pattern is uniform from year to year, it means that maize 
consumption was exceptionally low during the budget survey period (mid-May 
to mid-June), whereas consumption of manioc products was above average 
since the produce movement census shows a clearly defined seasonal rise in the 
inflow of gari (manioc meal) and other manioc products at that time. This is 
presumably in response to the change in price relationships associated with the 
seasonal shortage of maize, the price of maize in May and early June being 50- 
100 per cent higher than in the October-November period, when maize supplies 
were large. There was also a tendency, though a weaker one, for the price of 
gari to vary inversely with the magnitude of the supplies reaching Accra. Be- 
cause of this inverse relationship between supplies and prices of maize and 
manioc, the seasonal fluctuation in expenditures must have been a good deal less 
than the variation in consumption (36, pp. 170-72). 

The budget surveys in Salisbury and Bulawayo provide some direct evidence 
on seasonal variation in food expenditure because these surveys were repeated 
several times during the year—June, October, and February in Bulawayo and July, 
November, and March in Salisbury.* Expenditures for the major staples—maize 
and bread—show very little seasonal variation; and it can be inferred that there 
was not much seasonal variation in consumption if our understanding is correct 
that prices of these commodities changed very little during the year. Expenditure 
on meat also showed little seasonal variation, but purchases of fish and vegetables 
in Bulawayo and of fruit in Salisbury varied considerably in the different survey 
months. 

Finally, it must be emphasized that there are formidable statistical problems 
in carrying out this type of survey in African cities. Estimates of current popu- 
lation, to say nothing of the distribution of population with respect to occupation 
and income, are far from accurate and sometimes totally lacking. The urban 
populations in African cities tend to be notably heterogeneous, including mem- 
bers of a number of different tribal groups who also vary greatly in the extent to 
which they have made the transition from being strictly temporary migrant 
workers to permanent urban residents. Thus it is particularly difficult to obtain 
a representative sample of the population of a city or a well-defined subpopulation 
thereof. There are also major difficulties in collecting accurate data. The high 
rate of illiteracy and the fact that the “family” or “household” is often not a well- 
defined unit are especially troublesome. In most of the surveys an effort was 
made to determine the number of persons sharing each meal, but the problem 
of a varying number of guests may well have distorted the results in some of the 
surveys. There is probably a general tendency to understate consumption, par- 
ticularly of items that are commonly acquired as snack purchases. Comparison 
of the survey estimates with import data for wheat flour in Ghana seems to indi- 
cate clearly that there is underreporting of bread purchases; but the data for the 
Senegalese cities suggest an error in the opposite direction (24, pp. 10-11). The 
considerable importance of home production and food gifts from relatives in 


8 The 1957/58 Nairobi survey was carried out in four stages to minimize seasonal bias; but only 
the average data are published, and it is not possible to analyze the extent of seasonal variation. 
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rural villages complicates the problem of estimating food consumption, although 
it does not affect the data on food expenditures. 

In most instances, however, a determined effort was made to overcome these 
statistical problems. This seems particularly true of the surveys by the govern- 
ment statisticians in the Ivory Coast, Ghana, Uganda, Kenya, and Southern 
Rhodesia. In the Ghanaian surveys, for example, each enumerator was respon- 
sible for only five households. The interviewers responsible for families included 
in a subsample for which quantitative data were obtained were equipped with 
scales for weighing items that were not purchased in clearly defined units; and 
an attempt was made to minimize underreporting by interviewing the housewives 
after each day’s marketing. In our judgment the survey data probably give a 
reasonably accurate picture of current patterns of food expenditure. More serious 
reservations seem to apply to the analysis of variations in food expenditure by 
different income groups. Some of the special difficulties of trying to draw infer- 
ences from these data with respect to changes in food consumption likely to result 
from raising incomes are discussed below at the beginning of section V. 


II. FOOD EXPENDITURES AS A PERCENTAGE OF INCOME 


One of the important uniformities in the food expenditure patterns of the 
tropical African cities considered here is the high proportion of income that is 
devoted to food. This is hardly surprising, since low-income households the world 
over are obliged to allocate a large share of their income to the purchase of food. 

For all but one of the budget surveys summarized in Appendix Table II food 
expenditure accounts for between 50 and 68 per cent of total household expendi- 
ture. (The data on total household expenditures tend to be more reliable in 
budget surveys and, particularly for low-income families, they are usually a fair 
approximation of income.) It is, of course, largely because food purchases claim 
such a large fraction of family income that a substantial rise in food prices has 
such a serious impact in an underdeveloped country. 

It has long been recognized that the smaller the family income the greater is 
the proportion that is spent on food. In Engel’s original formulation of this law, 
and in its usual application, it refers to the proportion of income spent on food by 
families at different income levels. Before turning to the evidence bearing on the 
validity of Engel’s law within some of the African cities for which it is possible 
to compare food expenditures of different income classes, we may note that a 
statistically significant relationship can also be observed in the intercity compari- 
son of average household income and the percentage of income spent on food. 
In spite of regional differences in preferences and other factors that might be 
expected to distort the relationship between income and the share of total expendi- 
tures devoted to food, a distinct inverse correlation is apparent in the intercity 
comparisons presented in Chart 1. The Leopoldville sample of évolués which was 
characterized by the relatively high income of U.S. $115 per month is the only city 
where the share of food in total expenditure falls below 50 per cent. (In Abidjan, 
where the survey group also had relatively high income, the percentage is 54.7 
per cent if food consumption of household guests is included but 43.7 per cent if 
only family foods are counted.) In the various surveys in the Uganda cities of 
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Cuart 1.—ExpEnpDITURE FoR Foop as Per CENT oF TOTAL 
ExpENDITURE, SELECTED CiT1Es OF TROPICAL AFRICA* 
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Kampala and Jinja, the percentage of total expenditure devoted to food was about 
64 per cent compared with 56 per cent in the cities in Southern Rhodesia and 
Ghana, where incomes are considerably higher.* 

The more familiar Engelian relationship is shown in Table 2 for four of the 
communities for which it is possible to compare the proportion of total household 
expenditure devoted to food by families in different income (actually total expen- 
diture) classes. These data, summarized in Chart 2, show a fairly clear tendency 
for the proportion of income spent on food to decline as total expenditure per 
capita rises. 

The picture presented by the data for Kumasi calls for special comment on 
two counts. First, there is a clear indication of a tendency for the percentage of 
income to food to increase in rising from the very lowest income levels. This is 
a pattern that has been noted in surveys in other regions, and some of the reformu- 
lations of Engel’s law refer to an initial increase at very low income levels as a 
possible variant of the usual tendency for food expenditure to increase absolutely 
but decline relatively as income increases. The two vertical segments of the line 
for Kumasi in Chart 2 are related to the other feature that invites comment. 
Columns 1 and 2 of Table 2 show that there is a strong positive correlation between 
total household expenditure and family size; the average household in the highest 


# Comparing the mean for the seven surveys carried out in Kampala and Jinja between 1950 and 
1957 and the mean for the four Ghanaian cities and the three surveys in each of the Rhodesian cities. 
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Taste 2.—Totat MontTHiy ExpEeNnpITuRE PER HousEHOLD AND PER Capita, 
AND Per Cent SPENT FoR Foon, sy INcomE CLassEs* 


(Shillings, except as otherwise indicated) 








Persons Per Per cent Persons Per Per cent 
Expendi- per capita spent Expendi- per capita spent 
ture house- expendi- for ture house- expendi- for 
class@ hold® ture® food class® hold® ture® food 
(1) (2) (3) (4) (1) (2) (3) (4) 
A. Kaduna-Zaria, 1955-56 B. Kumasi, 1955 
164.3 2.43 67.6 61.6 124 2.83 43.8 56.2 
216.4 2.76 78.4 52.2 162 3.03 53.5 57.4 
272.0 S230 86.4 46.6 187 3.45 54.2 57.0 
321.0 Bere, 85.6 43.2 211 $.72 56.7 60.9 
463.2 > 88.2 43.6 237 3.80 62.4 60.8 
262 4.38 59.8 61.0 
288 4.62 62.3 57.3 
312 3.78 82.5 57.8 
339 4.46 76.0 55.0 
371 5.09 72.9 57.3 
443 5.38 82.3 54.1 
628 6.07 103.5 52.7 
C. Nairobi, 1957-58 D. Salisbury, 1957-584 
146.8 255 63.8 62.4 yA ay f 3.6 60.5 57.3 
176.2 23 76.6 60.5 288.8 3.8 76.0 54.6 
189.5 ye | 90.3 57.4 304.1 3.6 84.5 50.6 
236.4 Zes 102.8 52.8 351.2 5.6 97.6 45.4 
441.7 4.0 110.2 46.0 





* Data from budget surveys for the respective cities (33, 20, 4. 41). See Table 1 for number of 
households surveyed, and average family income in U.S. dollars. 

® Average monthly expenditure for all purposes, per household, by income classes (expenditure 
classes for Kumasi). 

> For Kaduna—Zaria and Kumasi, number of people; for Nairobi, consumption units according 
to the Oxford scale; and for Salisbury, “man units” according to the League of Nations’ scale. 

© Computed from unrounded data for the two preceding columns. 

¢ Unrationed families in their own houses, average for July and November 1957 and March 1958. 


expenditure class contains twice as many family members as the households in 
the two lowest expenditure classes.° The italicized figures in columns 3 and 4 of 
Table 2 (Kumasi) call attention to two instances in which the increase in house- 
hold size almost exactly offsets the difference in total household expenditure of a 
higher and lower expenditure class. Thus it will be seen that there are two ex- 
penditure classes with total per capita expenditures of 62 shillings monthly; but 
the percentage of total expenditure devoted to food in the households with higher 
total income and a larger number of family members is appreciably lower than 
that for the other group. The same observation applies to the other two expendi- 
ture classes for which total expenditures per capita are equal. These apparent 
contradictions of Engel’s law could be explained in part if it had been possible 


5 This sort of positive correlation between family size and total household income, which is evi- 
dent in most of the African budget surveys, seems to be a characteristic feature of the early stages of 
economic development and of low-income social groups. Allen and Bowley found that the data from 
the 1904 budget enquiry of the working class in the U.K. showed a similar phenomenon, largely 
because children provided part of the family income (J, p. 8). 
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Cuart 2.—ExpENDITURE FOR Foon As Per Cent oF Tota ExpENDITURE, 
By CLAssEs* 
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to take account of the age and sex structure of the sample households by express- 
ing size in terms of “consumption units.” 


III. THE POSITION OF THE STARCHY STAPLE FOODS IN URBAN 
EXPENDITURE AND CONSUMPTION PATTERNS 

The dominant position of starchy staple foods in the diets of low-income 
communities ranks with Engel’s law as an almost universal characteristic of food 
consumption patterns. On the basis of a large number of food consumption sur- 
veys in rural areas as well as the available data on food production and land utili- 
zation, it appears that the starchy staple foods—cereals, roots, tubers, and plantains 
—account for 60-85 per cent of total calorie intake in tropical Africa.’ The pre- 
dominance of starchy staples in urban diets is presumably slightly less than in 
rural areas, but it appears that consumption in urban areas also falls within the 
range of 60-85 per cent. The estimates of calorie intake in Salisbury presented 
below in Table 4 indicate that staple foods account for 68-76 per cent of total 
calorie supplies in the various income classes. According to data presented by 
Poleman for Sekondi-Takoradi and Kumasi, the share of the starchy staples in 
total calorie intake is 64 and 70 per cent, respectively (36, p. 147). 

Intercity comparisons of the starchy staples in food expenditure patterns —It is 
thus no surprise to find that the starchy staple foods occupy a prominent position 
in the food expenditure patterns of the cities under consideration. The percentage 
of total food expenditure devoted to the starchy staples in the 16 communities 
represented in Appendix Table III varies from a low of 27 per cent in Leopoldville 
to roughly 50 per cent in the cities of Uganda. The percentages for Salisbury, 


6 Some of the evidence is summarized in 25, pp. 8, 193-203. 
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Sekondi-Takoradi, and Kumasi are 33, 34, and 29 per cent, respectively. It is to 
be expected that the share of the starchy staples in food expenditure would be 
considerably smaller than in total calorie intake since these foods tend to be the 
cheapest source of food calories. Indeed, this is precisely the reason that they 
almost invariably occupy such a commanding position in the diets of low-income 
nations or households. 

In international comparisons of diet patterns, Bennett has found a rather close 
inverse relationship between the fraction of total calories derived from the starchy 
staples and the level of per capita income (3, pp. 214-222). This decline of the 
“starchy staple ratio” as incomes rise reflects the tendency for families to consume 
increasingly large quantities of meat, dairy products, and other relatively costly 
foods as enlarged purchasing power allows them to modify their diet patterns. 
This shift toward more expensive foods is largely responsible for the fact that 
food expenditures rise in absolute terms as incomes rise, even though, in accord- 
ance with Engel’s law, the proportion of income spent on food declines. 

There is also a widespread tendency for consumers to shift toward consump- 
tion of the relatively more expensive items within the staple food category, so 
that one would expect the fraction of total food expenditure devoted to the starchy 
staples to decline somewhat more slowly than the starchy staple ratio, the fraction 
of total calories provided by these foods. Nevertheless, the intercity comparisons 
as shown in Chart 3 reveal a fairly strong inverse correlation between income and 


Cuart 3.—ExpENDITURE FOR STARCHY STAPLES AS PER CENT oF TOTAL 
Foop ExpEnpITurE, SELECTED C1TIEs OF TROPICAL AFRICA* 
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the percentage of total food expenditure allotted to the starchy staples. For most 
of the cities of West Africa and Southern Rhodesia, where incomes are relatively 
high, the share of total food outlay claimed by the starchy staples is between 30 
and 40 per cent, but for the cities in Uganda and Tanganyika, where the house- 
holds surveyed had very low incomes, the percentage lies between 45 and 50.’ 

Variation in staple food expenditure among income classes—Comparison of 
the share of food expenditure allotted to the starchy staples by different expendi- 
ture classes within individual cities also reveals a tendency for this percentage to 
decline in moving from lower to higher income levels. Among the four com- 
munities for which the comparison is made in Appendix Table IV and Chart 4, 
Kumasi stands out as a distinct exception, for the percentage devoted to the starchy 
staples appears to be more or less constant if not actually increasing in moving 
from lower to higher levels of total per capita expenditure. The data for Accra 
and Sekondi-Takoradi also show a considerable constancy in the share of total 
food outlay spent on the starchy staples in contrast with the situation in the cities 
in other African countries for which such a comparison is possible. 

Analysis of expenditure patterns for staple foods in the Ghanaian cities is com- 
plex because an exceptionally large number of different food products are of con- 
siderable importance. In Kumasi and Sekondi-Takoradi ten different staple food 
products claim an appreciable share of the household food budget. The calorie 
contribution of these items and their price per 1,000 calories is shown in Table 3. 


CuHart 4.—ExpENDITURE FOR STARCHY STAPLES AS PER CENT oF TOTAL 
Foop ExpenpiTurE, By CiassEs* 
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* Data from Appendix Table IV. 


7 The equation of a line of regression between expenditure on starchy staples as a percentage of 
total food expenditure and total household expenditure is Yo = 48.13 —.28X. with ro=—.58. The 
equation for a corresponding line of regression between food expenditure as a percentage of tota! ex- 
penditure and the fraction devoted to food is Y = 63.34 —.23X with r=—.74. 
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TasLe 3.—Datty Purcuases Expressep 1n CALorIES, AND Price Per 1,000 Caorizs 
OF SELECTED STAPLE Foops, Kumasi AND SEKONDI-T AKoRADI, 1955* 











Kumasi Sekondi-Takoradi 
Purchases Price Purchases Price 
(Calories (Pence per (Calories (Pence per 
per person thousand per person thousand 
Commodity per day) calories) perday) calories) 
Manioc and products: 
EE nas nk neh cekdens 243 2.25 456 2.29 
Es axca versa snaeckaes 46 2.47 64 2.71 
Kokonte (dried roots) .......... 212 1.37 57 2.26 
WANES er ahcsa5s Bice o 10s vies 3% 9.6 tie ars 389 2.56 168 3.63 
IR is Seite wtieae-oe swindle tose eas 123 4.97 49 6.42 
Maize and products: 
EE Maksentesncensinsnrens 50 4.82 188 4.48 
_ Seer erect 43 sa 49 “ae 
SO ee ee ere 101 4.37 111 4.44 
EL CiinkeveddeerN ease resseas 98 3.16 15 4.22 
Ata oe siisa wale ee 27 9.26 47 9.83 
All starchy staples’ ............:... 1,364 whe 1,260 ean 





* Data from T. T. Poleman, ‘The Food Economies of Urban Middle Africa: The Case of Ghana,” 
Food Research Institute Studies, May 1961, pp. 148, 150. 

@ Fermented dough balls. 

> Includes minor foods not shown separately. 
Poleman has analyzed the variation in purchases and consumption of staple foods 
in the Ghanaian cities in detail, so it is sufficient to point out that the rather con- 
stant share of total food expenditure which the Ghanaian cities represent seems 
to be due to the substitution of more for less expensive items within the staple 
food category (36, pp. 154-59).*° In Kumasi, the quantity of staple foods con- 
sumed, measured in calories, rises somewhat between the first and third expendi- 
ture classes but then declines. In Sekondi-Takoradi the per capita supply of 
starchy staples in terms of calories is virtually the same for all of the expenditure 
classes, the increase in expenditure thus clearly implying a shift toward more 
costly products in the staple food category. Roots and tubers, which are excep- 
tionally important in Kumasi diets, show a slight tendency to decline in relative 
importance with rising income, the decline affecting mainly purchases of gari 
(manioc meal) and kokonte (dried manioc roots). Purchases of cereal products, 
however, rise sharply, accounting for 10-12 per cent of total food outlay in the 
highest expenditure classes compared with only about 7 per cent in the lower 
income brackets (Appendix Table IV). The increase in purchases of bread is 
especially sharp, but the increase for maize products is also considerable.? Table 3 

8 The figures on the percentage of food expenditure devoted to the starchy staples by different 
expenditure classes in the Ghanaian cities are expressed in terms of expenditure on local foods only. 
Since the expenditure on imported food rises with income, there may in fact be a slight tendency for 


the share of expenditure on staple foods to decline with a rise in per capita income, since staple foods 
are a very small component of purchases of imported food. Although bread is made with imported 
flour, it is included among “local foods” in the survey data. 

® Poleman suggests that the highest income elasticity coefficients for bread in Kumasi and Sekondi- 
Takoradi are of only limited significance; the income elasticity of bread is as high as 2.0 in Kumasi 
and 1.7 in Sekondi-Takoradi because of the evidence that the survey estimates of bread consumption 
are underreported (36, p. 158n). There does not seem to be any reason to suppose, however, that the 
unreported purchases of bread are significantly less responsive to differences in income level than the 


purchases that appear in the survey data. 
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Tas_e 4.—EsTiMaTEeD CALoriE CoNTRIBUTION OF THE STARCHY STAPLES 
BY ExPENDITURE CLassEs, SEKONDI-I AKORADI AND SALISBURY* 


A. Sekondi-Takoradi, 1955, Subsample of 96 Households 











wins va 
Pon, wrcer ao Manioc Maize Plan- 
(Shillings) Fresh Kokonte Dough Kenkey tain Rice Yams Bread Total® 
Calories Per Capita Per Day 
100-199 ..... 482 138 42 126 190 116 50 23 1,167 
200-249 ..... 402 56 70 190 156 154 35 39 1,102 
VS) 491 46 43 187 160 98 61 59 1,145 
300 and over.. 453 10 a7 240 187 68 48 43 1,086 
Allclassss.... 456 57 49 188 168 Ill 49 47 1,125 
Per Cent of Starchy Staple Calories 

100-199 ..... 41 12 4 11 16 10 4 2 100 
200-249 ..... 36 5 6 17 14 14 3 4 100 
250-299 ..... 43 4 4 16 14 9 5 5 100 
300 and over.. 42 1 3 22 17 6 4 4 100 
All classes ... 41 5 4 17 15 10 4 4 100 





B. Salisbury, 1957-58, Unrationed Families in Their Own Houses 











kao Total starchy staples 
per “man unit” All Maize Per cent of 
(Shillings) foods® meal Bread Rice Buns Calories all food 
Calories per “Man Unit” per day, except as indicated 
ECE ER 2,360 1,255 514 23 5 41,797 76.2 
a ees 2,534 1,24 559 +15 10 1,829 72.2 
Ke 2,460 1,053 585 21 10 41,669 67.9 
| See 2,627 1,218 565 34 12 1,829 69.7 
Re Vata sk 2,450 985 606 58 19 1,668 68.1 
Per Cent of Starchy Staple Calories 
St Cr GS 26.6. 13 3 ~=100 
PRD i csbatieed owns 68.1 30.6 8 5 100 
BELO Sco sisiaigapoiss 63.1. 25,2. 9153 -6 100 
oh ree 66.6 30.9 1.8 6 100 
HPS)! ce nukaoaseee ys le Mae eo es Oy 





* The Sekondi-Takoradi data are for the subsample for which quantity data were obtained (21, 
Table 37). The Salisbury data were computed on the basis of average expenditure for the months of 
July and November 1957 and March 1958 using average prices for the three months (42, Table 9). 
This report, used also for Table 9 (p. 259) and Appendix Table IV, differs slightly from the one used 


for Tables 2, 6, and 10 (pp. 237, 246, and 263) (41). 


@Excluding gari, shelled maize, and cocoyams, which in the aggregate contributed about 10 
per cent of total staple food calories, but are not included in the data which give a breakdown by 


expenditure class. 
> Including calories contributed by beer, both African and European. 
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indicates that bread is by far the most costly of the starchy staples and that the 
price per 1,000 calories for kenkey (fermented dough balls), the principal maize 
product, is 50-100 per cent higher than for manioc products.*° 

The pattern of staple food consumption in Sekondi-Takoradi is summarized 
in Table 4A in terms of the changes in calorie contribution of the various staples 
in different expenditure classes. The most conspicuous change with rising income 
is the sharp decline in consumption of kokonte, whereas consumption of fresh 
manioc, a considerably more expensive source of calories than kokonte at the 
time of the Sekondi-Takoradi survey, shows little change. Here also consumption 
of bread and kenkey, two of the more expensive starchy staples, rises considerably 
in the higher income categories. A puzzling feature of the changes in staple food 
consumption that appear in the Sekondi-Takoradi data, is the decline in con- 
sumption of rice, a relatively expensive staple food that is generally considered 
to be highly regarded by urban consumers in tropical Africa. The change in 
staple food consumption itr Salisbury with rising income, summarized in Table 
4B, differs from the situation in Sekondi-Takoradi in a number of respects. Par- 
ticularly germane at this point is the fact that the share of the staple foods in total 
calorie intake shows a fairly considerable decline in moving from the lowest to 
the middle expenditure classes. There is an irregular but appreciable decline in 
the consumption of maize meal, and bread purchases rise only a littie. Other 
staple foods are of small importance in Salisbury, but rice rises sharply from a 
very low level. 

Response to changes in food prices in a low-income community (Kampala)— 
It was noted in section II that a substantial rise in food prices has an especially 
severe inflationary impact in an underdeveloped economy because such a large 
fraction of income must be spent on food. The prominence of the starchy staple 
foods in diets of low-income communities also has a significant bearing on the 
inflationary repercussions of food shortages leading to rising food prices. It has 
been argued elsewhere that the demand response to price changes for “all food” 
in an underdeveloped country is very low and probably lower than in econom- 
ically advanced countries, at least in the case of an increase in food prices (26, p. 
340). The basis of the argument is simply that the cheap starchy staple foods 
occupy so dominant a position in the diets of communities like those being con- 
sidered here that there is relatively little scope for offsetting an increase in food 
prices by shifting from expensive to less costly foods. It was also suggested that 
the demand response to price changes for individual foodstuffs, at least those 
that claim a considerable share of the household budget, is probably fairly high, 
because low-income families are under strong pressure to shift away from ex- 
pensive items when relative prices change. 

Very little data are available to permit the study of the effects of price changes 
on food consumption patterns in underdeveloped economies, but the budget sur- 
veys carried out in Kampala (Uganda) each year from 1950 through 1953 and 
again in 1957 provide a fairly good picture of changes in one low-income com- 
munity. Poor crops in late 1952 as a result of inadequate rainfall caused a marked 
increase in food prices in Kampala markets during 1953. The effect of the short- 


10 Food price comparisons in tropical Africa are subject to serious qualifications. These are men- 
tioned in section IV, in which food price relationships are examined in some detail. 
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age of food supplies was amplified by boom conditions associated with high prices 
for Uganda’s chief exports—cotton and coffee—and a high level of urban employ- 
ment (12, p. 10). The prices of plantains, sweet potatoes, and manioc doubled or 
trebled compared with those in previous years (Table 5B). Maize, however, was 
subject to government controls and its price was kept fairly stable. 

Total household expenditure increased more than 25 per cent over the pre- 
vious year and income per household by about the same proportion. The effect 
of the rise in food prices is evident in the fact that the percentage of total expendi- 
ture devoted to food in 1953 was equalled only by the 1952 figure, and the propor- 
tion of the food budget devoted to the starchy staples was the highest of any of the 
five years in which budget surveys were carried out (Table 5A). The proportion 
of the food budget spent on fish and, more markedly, on meat conversely showed 


Taste 5.—Foop ExpENpDITURE PATTERNS AND RELATIVE PRIcEs, 
Kampata, 1950-53 ann 1957* 


A. Expenditures 





Expenditure on starchy staples as per cent of total food 

















Total Per cent expenditure 
expenditure spent Matoke 

Date of per household for Maize (plan- Sweet 

survey (Shillings) food Total meal tain) Manioc potatoes Bread 
Sept. 1950 ..... 41.34 57.3 45.9 2 49 417. 8S oe 
Sept. oe 38.41 61.8 47.6 4.5 17.4 14.7 6.9 4.1 
Sept. 1952° .... 43.50 64.9 50.5 a9 Z£4.2 9.7 7.4 3.7 
Sept. 1953 ..... 55.13 64.9 52:0 22.6 8.9 6.3 9.7 3.6 
Feb. 1957 ..... 77.39 58.3 46.7 15.0 21.1 23 4.8 ees 

B. Prices 
Date of Maize Matoke ——Manioc _ Sweet 
survey meal (plantain) Fresh Flour potatoes Bread Peanuts Sugar 
Shillings Per 1,000 Calories 
Sept. 1951 ......... me .26 10 19 .20 fas 34 s25 
ko Be 18 .24 14 .20 .20 ne .34 .26 
Oe ee A7 .62 34 a7 .43 sists a7 35 
Ce 16 21 ey .20 eA Bes) | 48 31 
Relatives: Maize Price Per 1,000 Calories = 100 

. 20 ree 100 217 83 158 167 ete 283 208 
Sept. (2) A ree 100 133 78 111 111 siete 189 144 
Sept. ee 100 365 200 159 253 sec 218 206 
SEF RR remiss 100 131 ee 125 144 319 300 194 





* Data from the survey reports for the years indicated (7, 8, 9, 10, 11). The comparability of 
the five surveys may have been affected by changes in the tribal composition of the samples from 
year to year, and some of the changes in 1957 may reflect seasonal factors since the survey was carried 
out in February instead of September, as in previous years. Prices per 1,000 calories computed using 
the factors in Appendix Table V. 

@ Weighted average of families in lower income group and those in higher income group as given 


in the survey report. 
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a decline from the levels of the previous years. Other major items such as ground- 
nuts, beans, and sugar, whose prices did not change much, maintained about the 
same proportion of total expenditure as before. Although maize consumption 
increased substantially, it appears that this did not entirely offset the effect of the 
reduced availability of other staples, and the total calorie contribution of pur- 
chased food fell in 1953 below the levels of the previous years. 

The observed facts demonstrate clearly that when the Kampala consumers 
were pressed by high prices of staple foods they had to lower their levels of living 
significantly in spite of the boom conditions and increase of money incomes. They 
were obliged to increase the normally large share of their income allocated to 
foodstuffs, particularly to the starchy staples, and they had to switch to less expen- 
sive and less preferred items in an attempt to maintain appropriate levels of 
calorie intake.** Moreover, the presumption seems strong that the considerable 
increase in consumer outlay for food (staple food expenditure rose by a third as 
compared to 1952) was due, at least in part, to the fact that there was not much 
room to cut back on expenditures for meat and other costly foods, although cur- 
tailment of purchases of meat and fish did occur. The most striking feature of 
this episode is the extent to which the usual pattern of staple food consumption 
was altered in response to the change in relative prices. The rise in food expendi- 
ture would, of course, have been much greater if it had not been for the stocks 
of maize available and the success of the measures taken to hold maize prices 
stable despite the sharply increased demand. 


IV. REGIONAL VARIATIONS IN FOOD EXPENDITURE PATTERNS 


The examination of the relationships between income and food expenditure 
and between total outlay on food and expenditures on the starchy staples in sec- 
tions II and III has revealed a good deal of similarity in urban food consumption 
patterns in tropical Africa. Quite apart from differences in preference patterns 
or in the average income of families in the various cities, considerable variation 
in these food expenditure relationships was to be expected simply because the 
segments of the population represented in the various survey samples included 
quite different income strata (Table 1, p. 232). For example, the large difference 
between the share of income spent on food in Leopoldville and in the Uganda 
cities of Kampala and Jinja is probably largely due to the fact that the survey 
sample in Leopoldville was confined to a small group at the top of the income 
scale whereas the sample populations in the Uganda cities were restricted to very 
low-income workers. The one noteworthy irregularity that did appear was the 
situation in the Ghanaian cities, where the survey data suggest a surprising con- 
stancy in the percentage of income spent on food at various income levels and in 
the share of total food outlay allotted to the starchy staples. 

When attention is directed to individual commodities, as in the present sec- 
tion, very large regional differences in food expenditure patterns stand out. The 
important differences in the socio-cultural circumstances of the various cities 
would, of course, lead one to expect considerable differences. Moreover, the 


11 But considering the staple foods as a group, the episode is an example of “Giffen’s paradox,” 
in which an increase in the price of bread resulted in increased consumption because the income effect 
outweighed the substitution effect. 
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regional variations in agricultural production and food consumption in rural 
districts in tropical Africa is probably greater than for any other region of the 
world, at least in the degree of variation in the starchy staple foods that are domi- 
nant in local diets (25, pp. 14, 57-86). It is to be expected that this great variability 
in patterns of food production would be reflected to a considerable extent in the 
diet patterns of urban areas, especially since most of the food intake of urban 
consumers in tropical Africa is supplied by nearby rural areas. In only a few cities 
do imported foods account for a substantial fraction of the food supply, and there 
is little shipment of major foodstuffs over long distances. 

Attention is directed first at the important similarities and contrasts in the 
food expenditure patterns of the various cities with respect to each of the major 
commodity groups—the starchy staples, meat and fish, milk and milk products, 
vegetables and fruits, and legumes and other foods. An attempt is then made to 
review a few of the many factors responsible for the regional differences in food 
expenditure patterns—the influence of regional differences in patterns of food pro- 
duction, the influence of preferences associated with tribal origin on urban diets, 
and food price relationships in different cities. This examination of relative prices 
throws a little light on differences in food expenditure patterns but is of primary 
interest in suggesting the way in which food consumption patterns expressed in 
calories differ from food expenditure patterns. 


Similarities and Contrasts in Food Expenditure Patterns 


The starchy staples—An indication of the variation in the position of indi- 
vidual staple foods in food expenditure patterns in 11 communities located in 
nine different countries is provided by Table 6.** The variation in the percentage 
of total food expenditure devoted to cereals (column 6) is much larger than the 
range represented by the figures showing expenditure on all staple foods (column 
1). Similarly, there is enormous variation in the relative importance of roots, 
tubers, and plantains as shown in column 11, the proportion varying in the figures 
shown from less than 7 per cent in Dar es Salaam to 28 per cent in Kampala. 
Actually, the range is even greater because data are not available concerning 
expenditure on roots or plantains in Salisbury, Nairobi, and the Senegalese cities 
simply because those items are so small an element in the local diets.* But in six 
of the eleven communities (or five of the nine countries) represented in Table 6, 
roots or plantains are of substantial importance. In Kaduna-Zaria, Sekondi- 
Takoradi, and Leopoldville, there is an approximate balance between expenditure 
on cereals on the one hand and on roots, tubers, and plantains on the other; and 
in all three of those communities manioc and its products stand out as the largest 
single category of expenditure among the staple foods. The Uganda cities are 
unique in that expenditures on plantains alone exceed expenditure on cereals, a 
situation which reflects the well-known preference of the Baganda and several 
other tribal groups in Uganda for “matoke” (plantains steamed and mashed) 
as a staple food. 


12 As explained earlier, the cities of Kaduna and Zaria in Nigeria and Dakar, Saint Louis, and 
Thiés in Senegal are treated as individual “communities” because separate data on the individual cities 
are not available. 

18 Sweet potatoes and manioc are of modest importance in Dakar, but those items are included 
in the “vegetable” category in the survey report. 
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Among the cereals, maize is the principal item of expenditure in the staple 
food category in Nairobi and Dar es Salaam and rice dominates in the Senegalese 
cities and in Abidjan. Bread is the principal item of staple food expenditure in 
Salisbury, but maize contributes a much larger fraction of total calories (Table 
9, p. 259). 

Expenditure on bread is of some importance in all of the cities, but its share 
of food expenditure ranges from only about 2 per cent in Kampala to 20 per cent 
in Salisbury. There is an indication that expenditure on bread may be influenced 
more by the attitudes toward food that hold sway in the various cities than by the 
level of income. The fraction of food expenditure devoted to bread in the cities 
of Southern Rhodesia is substantially larger than in Leopoldville, Abidjan, or 
Senegal, where the average incomes of the survey samples were higher. Particu- 
larly interesting is comparison of the situation in Salisbury and Bulawayo with 
bread consumption in the Ghanaian cities of Sekondi-Takoradi and Kumasi. 
Estimates of per capita annual consumption of bread, biscuits, and wheat flour 
in these four cities and Nairobi is presented in the following tabulation along 
with figures showing monthly per capita income and expenditure on these items 
as a proportion of the total food budget.** 


Per capita Per capita annual consumption and share of food expenditure 








Ps all Bread Biscuits and buns Wheat flour 

City (Shillings) Kg. Per cent Kg. Per cent Kg. Per cent 
re 83.9 71.8 19.4 1.2 1.1 Kes a 
Bulawayo .......... 61.0 49.0 14.7 1.4 1.4 1.8 ms 
Sekondi-Takoradi .. 62.2 6.4 3.> Ag oo ee 7 beg 
BANE Ss OCG racy ss 68.0 3.4 2.4 0° Bia ess Vag 
ec i ee 79.1 20.0 6.0 1.8 » 17.3 3.8 

@ Imported. 


Inasmuch as Ghana’s wheat flour imports in 1955, the year of the Kumasi and 
Sekondi-Takoradi surveys, were equivalent to about 6 kilograms per person 
per year for the entire country, there is undoubtedly substantial underreporting 
of bread purchases in the survey data since bread consumption tends to be con- 
centrated in urban areas (although it is less important in these two cities than in 
Accra).** Even making allowance for considerable underestimation in Kumasi 
and Sekondi-Takoradi, the indication is strong that bread consumption is much 
higher in the Southern Rhodesian cities. The same is undoubtedly true of Nairobi 
if account is taken of the substantial purchases of wheat flour as well as bread. 
A comparison between bread consumption and consumption of milk and milk 
products presented below seems to give additional support to the proposition that, 


14 Except for the Ghanaian cities, the quantity figures were derived from expenditure data using 
the average prices ruling in the respective markets as given in the survey reports. The figures on 
bread consumption in Sekondi-Takoradi and Kumasi are based on subsamples of 96 and 120 house- 
holds for which quantity data were collected, but the expenditure estimates relate to the full samples of 
546 and 570 households, respectively. For Bulawayo and Salisbury the figures are for unrationed 
families in their own houses, in the middle income group, per “man unit.” For Nairobi figures are 
per consumption unit. See Appendix Table II for sources of data. 

15 Ghana’s flour imports in 1957 were 34 thousand tons and the population was probably some- 
thing like six million. The ruling official estimate of the country’s population in mid-1959 was 4.9 
million, but the provisional figure for 1960 according to the census carried out that year was 6.7 
million. 
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with respect to families at income levels considered here, differences in bread 
consumption may be influenced more by prevailing food preference patterns than 
by differences in income level. Preferences in Southern Rhodesia and Kenya are 
perhaps more influenced by European tastes than elsewhere. 

Meat and fish —Expenditures on meat and fish and the outlay on starchy foods 
dominate the food budgets considered here. The two categories together account 
for around 70 per cent of total food expenditure in most cities. Chart 5 indicates 
that in most cities there is an approximate balance between expenditure devoted 
to the starchy staples on the one hand and to meat and fish on the other. In a few 
cities, notably Kaduna-Zaria, Kampala, Jinja, and Dar es Salaam, expenditures 
on the starchy staples are much more important than outlays for meat and fish. 
Only among the relatively high-income group of évolués in Leopoldville does the 
share of expenditure devoted to meat and fish exceed the outlay on starchy staples 
by a substantial margin. Although the proportion of food expenditure spent on 


Cuart 5.—ExPENDITURE FOR STARCHY STAPLES AND MEAT AND Fish As PER CENT 
oF Tora Foop ExpENDITURE, SELECTED Cities OF TROPICAL AFRICA* 


Kaduna - Zaria 
Sekondi- Takoradi 
Kumasi 
Akuse 
Accra 
Freetown 
Abidjan 
Thiés -Dakar -St. Louis 
Kampala, 1950 
1951 
1952 
1953 
1957 
Jinja, 1951 
1952 
Mbale, \958 
Leopoldville 
Dar es Salaam 
Nairobi, 1957/58 
Bulawayo, June 1956 
Oct. 1958 
Feb. 1959 
Salisbury, July 1957 
Nov. 1957 
Mar. 1958 





0 20 40 60 80 100 
* Data from Appendix Table III. 
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meat and fish is variable, the modal value is in the neighborhood of 35 per cent. 

In the cities of East and Central Africa, meat occupies a much more important 
position in the food budget than fish. Only in the coastal city of Dar es Salaam 
and in Jinja, on the shore of Lake Victoria, does expenditure on fish rival the 
outlay for meat. In the West African cities, however, expenditure on fish and 
shellfish is generally greater than the outlay for meat. Among the coastal cities, 
it is only in Abidjan that expenditure on meat exceeds that allotted to fish and 
there only by a slight margin. In the inland cities of Kumasi and Kaduna-Zaria, 
however, meat purchases are considerably larger than the expenditures on fish. 

Milk and milk products—Expenditure on milk and milk products ranges 
from only about 1 per cent of total food outlay in Abidjan to 10 or 11 per cent in 
Salisbury and Nairobi. In most of the cities considered, imported condensed or 
evaporated milk is the principal item in this category; but in Salisbury purchases 
of fresh milk are of equal or greater importance, and the same is undoubtedly 
true of Nairobi, although the survey report does not give this breakdown. 

Data on this food group are lacking for some cities, so that generalization is 
precarious. Nevertheless, the data seem to suggest an interesting relationship 
between the percentage of expenditure devoted to bread and that devoted to milk 
and milk products in communities where such a comparison is possible. A tend- 
ency for the proportion of expenditure devoted to milk and milk products to be 


large where that devoted to bread is large is in evidence in the following tabu- 


lation.’®* 


Per cent of food expenditure spent for 





Per capita 

monthly expenditure Bread, flour Milk, milk 

City (U.S. dollars) biscuits products 
RMR cog ett a Phare Fd 9.5 3.0 1.8 
 Misiidias won sei ene 274 31 1.4 
Sekondi-Takoradi .......... 8.7 3.8 2:2 
_- Se ene 6.3 4.5 3.0 
aR a he oy Sa ack te 10.4 6.2 4.5 
Cl a ee ee face 6.9 537 
Thiés—Dakar-Saint Louis .... e 7:2 3.5 
UNE Aivwivcaussnae'ess re 7.6 4.9 
DUEEM AS Oh aiccs a sae aon 11,1 10.3° 10.8 
rr er eer 8.5 16.8 6.4 
|, errr on Pre 11.7 19.4 8.3 


@ Per capita income cannot be computed because family size is not given; Leopoldville and the 
Senegalese cities rank at the top of the communities studied on the basis of income per household, 
whereas the households included in the Freetown survey had the lowest average income of any of the 
West African cities considered here. 

> Of this, 3.8 per cent is accounted for by wheat flour. 


Since urbanization is a fairly recent phenomenon in most of tropical Africa, 
there is reason to expect that food consumption patterns would depend a good 
deal on the degree of exposure to unfamiliar foods and the acculturation that has 
taken place. This would, of course, be especially true of such foods as bread and 
milk products. Bread does not figure at all in the traditional diets of the region, 
and milk consumption was largely restricted to some of the nomadic pastoralists. 


154 See note 14, p. 248. Data for Abidjan are per consumption unit. 
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As was suggested earlier with respect to bread, the nature and extent of urbaniza- 
tion and acculturations seem to rival or exceed the influence of income level per se. 
And the similarity in the way in which the position of bread and of milk products 
varies from city to city suggests that the influence exercised on native diets by 
European dietary habits probably has a good deal to do with the local expenditure 
patterns for these commodities. 

Vegetables and fruits—The share of vegetables and fruits in total food ex- 
penditure ranges from approximately 13 per cent in Sekondi-Takoradi and 
Kumasi to only about 3 per cent in the Uganda cities (Appendix Table III). It 
is not possible to compare the position of individual fruits or vegetables because 
many of the budget reports simply give a total for “vegetables” or “fruits.” The 
data for some of the West African cities indicate that garden eggs (eggplant), 
okra, onions, tomatoes, and in particular peppers are the vegetables most com- 
monly used. 

As would be expected because these products are costly sources of calories, 
the data suggest a loose relationship between percentage devoted to fruits and 
vegetables and the level of income. The proportion is low where household in- 
comes are low, as in the Uganda cities, and high where incomes are comparatively 
high, as in Ghana. It should be recognized, however, that in some cities in tropi- 
cal Africa, and this is particularly true of Kampala and Jinja and still more of 
the town of Mbale, home food gardens (shambas) play an important role in 
supplying fresh vegetables and legumes as well as some starchy staples to house- 
holds. Data concerning purchases of vegetables and fruits may therefore not 
give a satisfactory indication of the actual importance of these foods in some 
communities. 

Legumes and other foods—Among the remaining foods that play a part in 
African urban diets, sugar, beans, peanuts, and other oilseeds attract attention. 
Data concerning these commodities are not available for some of the cities, so 
that generalization is somewhat difficult. Nevertheless, sugar clearly is consid- 
erably more important in the cities of East Africa and Southern Rhodesia, where 
it accounts for some 4 to 10 per cent of the total food budget, than in West Africa 
or the Congo, where expenditure on sugar ranges from 1 per cent in Abidjan to 
about 5 per cent in the Senegalese cities. In terms of quantities, sugar consump- 
tion per capita in the West African city of Sekondi-Takoradi is only a little 
over 5 kilograms annually compared with approximately 33 kilograms in Salis- 
bury (36, p. 149 and Table 9, p. 259). Tea drinking appears to be a good deal 
more prevalent in East and Central Africa than in West Africa, and this probably 
accounts in part at least for the large difference in sugar consumption. 

Beans and peanuts (groundnuts) are conspicuously important in the diets of 
the East African cities. Especially in the Uganda cities of Kampala and Jinja, 
where food purchases are not so strongly influenced by supplies obtained from 
home food gardens, the percentage of food expenditure devoted to these items 
exceeds 10 per cent, peanuts accounting for most of the expenditure in this cate- 
gory. In Nairobi and Dar es Salaam, however, peanuts appear to be of slight 
importance in urban diets. On the other hand, palm nuts, and to a lesser extent 
coconuts, bulk much larger in West Africa than in the cities of East and Central 
Africa. The Sekondi-Takoradi data indicate that palm nuts and other oilseeds 
account for as much as 6 per cent of total food expenditure. 
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Factors Responsible for Regional Differences in Expenditure and Consumption 
Patterns 


Many factors are responsible for the observed regional differences in food 
expenditure and consumption patterns. Among these, the following are probably 
of prime importance: 


1. Regional differences in the physical environment that determine, or at 
least strongly influence, the food crops that can be grown in the hinterland sup- 
plying a particular city. 

2. Storage, transportation facilities, and the development of marketing systems 
which affect the extent to which urban centers are able to draw upon distant pro- 
ducing centers. 

3. The degree of reliance on imported food. 

4. Differences in income levels that determine the extent to which consumers 
can afford to include substantial quantities of the more costly foods. 

5. Cultural and historical factors that influence food preference patterns. 

6. The degree to which diet patterns have been modified as a result of exposure 
to external influences and the nature of the acculturation that has taken place. 


The first three factors affect the supply of foods available for consumption, 
whereas the last three all condition the demand for various foods in a community. 
The supply and demand factors together determine the structure of food prices, 
and the relative prices of competing foods also influence consumer demand. It 
is clearly impossible to unravel the effect of these complex and interdependent 
factors on the observed differences in food expenditure patterns considered here. 
Nonetheless it is of interest to review certain evidence relating to (1) the supply 
of foods available to different cities, (2) tribal differences in food preferences, 
and (3) the structure of food prices, each of which throws some light on the 
existing regional variation in food expenditures and consumption. 

Regional differences in food production and imports—For the rural popula- 
tion of tropical Africa, variations in food consumption are largely a direct result 
of the variation in crops grown. The regional variations in food production, a 
distinctive feature of agriculture in tropical Africa, are in turn mainly the result 
of regional differences in climate and soil conditions that determine the crops that 
can be successfully grown. Within the limits set by the physical environment, 
however, food preferences related to historical and cultural factors exert their in- 
fluence. The factors responsible for the preferences that prevail in different locali- 
ties are complicated and often obscure. Thus it is usually impossible to say 
whether, in a particular district, a certain combination of crops is grown because 
those commodities are preferred—or that they are preferred because they are 
grown and therefore familiar. 

In urban centers the dependence on locally produced food is obviously less 
than in a rural village. Particularly with respect to the starchy staples, however, 
the bulk of urban supplies in tropical Africa is usually drawn from nearby pro- 
ducing areas. Thus the proximate explanation for the dominance of plantains 
in Kampala and Jinja is simply that they are located in areas where plantains are 
the chief staple food produced. Much the same can be said with respect to the 
importance of manioc in Leopoldville; of manioc and maize in Accra, Sekondi- 
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Takoradi, and Akuse; of manioc and plantains in Kumasi; and of maize alone 
in Dar es Salaam, Nairobi, Salisbury, and Bulawayo. In the cities where rice is 
dominant the situation is more involved. Rice production is of substantial im- 
portance in the hinterlands supplying Freetown and Abidjan, but imported rice 
has satisfied a considerable part of the expanding food requirements in those cities. 
In Senegal, the rice consumed in Dakar, Saint Louis, and Thiés is mainly im- 
ported. Millets and sorghums are by far the dominant staple foods produced in 
the country, but with the development of peanut exports over the past half-century 
Senegal has come to depend to a considerable extent on imported supplies of rice. 
And in the urban areas consumers exercise a preference for rice to the extent that 
their purchasing power permits. Among the lower income survey families ex- 
penditures on rice were about five times as large, and among the higher income 
brackets rice purchases were nearly ten times as large as the outlay for millets 
and sorghums. 

Influence of tribal origin on food expenditure and consumption patterns.— 
There is reason to suppose that the tribal origin of urban consumers is one of the 
cultural and historical factors which exerts an especially important influence on 
food consumption patterns and regional variations in those patterns. This is sug- 
gested by the differences in the traditional diets of various tribal groups and by 
general knowledge concerning the persistence of food habits. To cite one im- 
portant example, it is virtually certain that the importance of roots and tubers 
in the cities of Kaduna and Zaria in northern Nigeria is to be attributed to the 
large numbers of Ibo and other groups from southern Nigeria employed as clerks 
and in other skilled or semiskilled jobs in the Northern Region. Kaduna and 
Zaria lie in a region where millets and sorghums are by far the dominant food 
crops, but in the survey sample manioc and yams accounted for nearly 20 per cent 
of total food expenditure and the millets and sorghums for only 6 per cent of the 
total. 

The only quantitative data available that provide specific information con- 
cerning the variation in food expenditure and consumption patterns of different 
tribal groups are provided by the budget surveys for Kampala and Mbale in 
Uganda. The comparison of food expenditure and consumption patterns by 
tribal group in Table 7 is limited to Kampala because the Mbale data are so 
strongly influenced by home production.*® 

It will be seen in Table 7 that expenditure and consumption patterns for 
sugar and meat do not display such pronounced differences among tribal groups 
as can be observed for the starchy staples and legumes and fish. The unusually 
important position of peanuts in the Uganda cities has already been mentioned; 
but the Kenya tribes are a notable exception, for their expenditure on peanuts 
amounts to only about 2 per cent of total food outlay compared with 10-15 per 
cent for the other tribal groups. It is also of interest that the Kenya tribes, with 
small expenditure for both peanuts and beans, and the Baganda with the lowest 


16 Even for single men without dependents, home garden production is of considerable impor- 
tance in Mbale, although its importance varies tremendously from tribe to tribe. Thus, the imputed 
value of home-produced food amounted to 25 shillings per month for single men of the Bukegi tribes 
(Badama, Banyole, and Bagwere), while the expenditure for food averaged 38 shillings per month. 
But for single men of the Acholi and Sudanese tribes and of the Kenya tribes the imputed value of 
shamba production was only six shillings compared with food purchases of 39 shillings monthly. 
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TasLe 7.—TrisaL CoMPARISON OF ToTAL ExpENpITURE, Foop ExpENDITURE, 
AND Foop ConsuMPTION PATTERNS, Kampata, 1957* 


A. Total Expenditure and Outlay on Food 

















Number wise tien Per cent 
o! AE ck. spent 

Tribe budgets Total Food for food 

cece thececsnkiiapendenese 12 68.12 36.30 53 

BRE Fe oak gels Peis sana w sues ¥ 504 « 11 63.90 32.65 51 

EE ree errr rer 19 65.62 33.81 52 

EEE oihavse sve diet scws views 11 68.18 33.37 49 

Ruanda-Urundi and Congo tribes ..... 13 57.62 34.17 59 

WNINED rae cccok pf bebate cus oes. 94 65.26 36.21 56 

B. Food Expenditure and Consumption Patterns 
Matoke Sweet 
Maize (plan- po- 
Tribe meal tain) Manioc® tatoes Sugar Peanuts Beans Meat Fish? 
Per Cent of Total Food Expenditure 
Baganda ..... 4 30 2 2 7 11 Z 17 9 
SEED soos 10 11 10 11 6 13 7 13 2 
Banyankole ... 29 15 1 2 6 15 3 15 2 
Kenya tribes .. 33 3 1 2 11 2 2 13 14 
RUC tribes? .. 6 24 5 11 9 10 6 11 4 
All-tribes® .... 17 17 3 6 7 10 5 14 6 
Estimated Calories Per Capita (Man) Per Day 
Baganda ..... 337 1,792 123 97 267 266 101 74 40 
LO eee 675 593 681 530 208 285 355 52 6 
Banyankole ... 1,998 806 78 117 212 354 187 62 10 
Kenya tribes .. 2,300 178 oy 114 380 52 108 54 56 
RUC tribes? .. 412 1,310 378 541 316 226 329 47 17 
All tribes* ....1,275 1,013 241 334 258 255 285 60 26 
Relatives: Calories Per Capita (Man) Per Day for All Tribes = 100 

Baganda ..... 26 177 51 29 103 104 35 123 154 
OS ae 53 58 282 159 81 112 125 87 23 
Banyankole . 157 80 32 35 82 139 66 103 38 
Kenya tribes .. 180 18 24 34 147 20 38 90 215 
RUC tribes* .. 32 129 157 162 122 89 115 78 65 
All tribes* .... 100 100 100 100 100 100 100 100 100 





* Data for men without dependents in the lowest (“A”) income group; i.e., up to 79 shillings 
per month. Expenditures and prices (used to compute quantities) from 7, Tables 3, 5, 7, and VI. For 


calorie factors used, see Appendix Table V. 
@ Includes tribes not shown above. 


> Quantity and calorie estimates derived using the price and calorie value of manioc flour. 
¢ Quantity and calorie estimates obtained using the price of smoked fish (nmgege) and a corre- 


sponding calorie conversion factor. 
@ Ruanda-Urundi and Congo tribes. 
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expenditure for beans, purchase substantially more fish than the other groups. 
The exceptionally low proportion of food expenditure devoted to fish by the 
Batoro and the Banyankole also merits attention. Fallers has pointed out that 
the low consumption of fish among the Batoro reflects their taboo against eating 
fish, and the survey data give rise to a suspicion that a taboo against fish may also 
prevail among the Banyankole (17a, p. 27). 

The Baganda, who comprise the largest single tribal group in Uganda, inhabit 
Buganda Province, which includes the city of Kampala. Matoke (plantain) is 
the staple food par excellence of this tribe, supplying over half of the total calorie 
intake. 

The Batoro, who live south of Lake Albert adjacent to Buganda, are an inter- 
esting example of a group in Kampala for which the percentage of food expendi- 
ture devoted to each of the starchy staples is similar. Maize meal, plantains, cas- 
sava, and sweet potatoes are all about equally important in terms of calorie con- 
tribuition as well as in terms of expenditure.’ Peanuts and beans occupy im- 
portant proportions in food expenditure and assume the role of major sources of 
protein. 

The Banyankole in Kampala, who come from the extreme southwestern part 
of Uganda, where plantains are not widely grown, appear to continue to prefer 
maize meal to matoke, the former contributing about half of the total calorie 
intake. 

Among members of Kenya tribes living in Kampala, the dominant staple is 
clearly maize meal, a result that is scarcely surprising in view of the dominant 
position of maize in diets in Kenya. Other starchy foods are of only slight im- 
portance. In contrast, for members of the tribe from Ruanda-Urundi and the 
Congo, plantains and root crops are the major staples and maize meal is of only 
limited importance. 

The present discussion has been limited to a comparison of food expenditure 
and consumption patterns in 1957, the most recent year for which information 
is available. It should also be noted that there were marked tribal differences in 
the response of Kampala consumers to the sharp rise in food prices in 1953 which 
was considered in section III. For example, the Banyankole and Batoro reduced 
their consumption of plantains more sharply than the Baganda, and additionally 
relied almost entirely upon increased purchases of maize meal to compensate 
for the reduced purchases of plantains. The Baganda, however, relied mainly on 
increased purchases of sweet potatoes, which were considerably cheaper than 
plantains in 1953 but a much more expensive source of calories than maize in that 
year. They appear to have placed a high premium on obtaining a substitute that 
could be prepared in much the same way as plantains (28, pp. 117-19). 

In the comparison of tribal food consumption patterns in Table 7 (p. 254) 
use was deliberately made of data pertaining to men without dependents belong- 
ing to a single income group. Consequently, the variations in expenditure due 
to income and family status were substantially eliminated; but at the same time 
this meant that each tribal group was represented by a very small number of 


17 The Batoro tribesmen living with dependents in Kampala, however, show a distinct preference 
for plantains over maize, manioc, and sweet potatoes. The fraction of food expenditure devoted to 
plantains is about 21.5 per cent, while that devoted to each of the other three staples is only about 
8 per cent. 
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budgets. For the survey sample as a whole, the average total income of the 
Baganda was appreciably higher than for the other groups because the Baganda 
had greater opportunity to secure additional income from the sale of food crops 
and beer. This difference was apparently not so pronounced with respect to the 
single men considered here, since they were not living with dependents who 
could tend food gardens and brew beer. 

To a considerable extent the variation in expenditure shown in Table 7 (p. 
254) reflected differences in saving among the various tribal groups. For the 
Kampala sample as a whole, average expenditure was very nearly equal to aver- 
age income, but the differences in current saving per head of different tribal 
groups is nonetheless appreciable (7, p. 8): 


CR ti cben one ice nibaindevnen 2 shillings per head per month 
er Pererrrrrerere rrr rrr 6 shillings per head per month 
EE S045 ode 55S se00e00%08 9 shillings per head per month 
Ruanda-Urundi and Congo tribes ..... 9 shillings per head per month 


A prevalence of “target” working to accumulate a certain amount of savings is 
suggested by the relatively high figures for the Ruanda-Urundi and Congo tribes 
and the Banyankole, whose homes were far from Kampala. Under such circum- 
stances, consumption patterns will obviously be affected not only by the incomes 
that various groups receive but by factors that determine how much of their in- 
come will be saved. 

Food price relationships—Food expenditures, being the product of quantity 
and price, may be influenced by differences in either the commodity composition 
or differences in relative food prices. It appears, for example, that the compar- 
tively small share of the food budget devoted to the starchy staples in Kumasi and 
the relatively large share spent on meat and fish can be largely explained on the 
basis of price relationships. Price data summarized in Table 8 indicate that staple 
food prices are relatively low in Kumasi, whereas prices for meat and fresh fish 
are comparatively high. Comparison of the quantity data available for Kumasi 
and Sekondi-Takoradi suggests that it is this difference in price relationships 
that accounts for the fact that the share of staple food expenditure is only 28.6 
per cent in Kumasi as compared with the more typical figure of 33.0 per cent 
for Sekondi-Takoradi, whereas the proportion devoted to meat and fish is 41.0 
and 36.5 per cent, respectively. Estimated per capita consumption of staple foods 
among the quantity subsample in Kt nasi was equal to 1,364 calories daily, or 
slightly more than the 1,260 calories contributed by starchy staples in Sekondi- 
Takoradi. Meat consumption, expressed in calories, was somewhat larger in 
Kumasi than in Sekondi-Takoradi, but this was almost exactly offset by the 
higher intake of fish in Sekondi-Takoradi (36, p. 148). 

Careful analysis of food price relationships in the various African cities might 
also reveal some instances in which relatively high prices discouraged, or low 
prices encouraged, consumption of particular commodities. Casual scrutiny of 
the relative prices shown in Table 8 for eight cities (and five countries) does not 
seem to indicate any very plausible examples of this type of price influence on 
consumption. It could perhaps be argued that the relatively high consumption of 
sugar among the low-income sample in Kampala is due in part to the fact that 
sugar is relatively cheap there. On the other hand, the same price of sugar is 
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TasLe 8.—TuHeE Structure oF Major Foop Prices, Setectrep Cities* 


A. Food Prices in Shillings Per Pound 




















Manioc __ Plan- Pea- Fish On- Toma- 
City Maize® Fresh Gari? tain Rice Meat nuts Sugar Fresh Dried ions toes 
Sekondi-Takoradi .34 .09 .35 .10 .60 1.35 .44 .77 1.50 1.72 .97 1.19 
co ee ve |e | ae SOR a a as OE SE CS DD 
NE rehisneanie as. 0: 2%. «Th. 3% 158. ...42 os ASIP ETA 66) A 
Salisbury ...... ak sss doe “os: AG ED ke | ee 1.70¢ 1.00 1.00 
Bulawayo ..... . ay eax sos hoes Leas -78 1.70¢ oo 6 690 
) ae <ciet~ one? Cpa OR ee ckere ae ee a eee 
eresaetam.:. .20 .12 .22 «2s «98 «79 -44 2.85 2.43 .66 
Kampala: 
eee 20 ..Up wee 09 pF) ae es, 5 1.924 
(Cp ae 30 .07 .30 = .08 1.22 © .45 2.844 
eae 28 A706 664k | ae > 7 ane 
ee 20 cay 6-87 1.99 . 4 2.464 
B. Price Relatives: Price of Maize Per 1,000 Calories = 100 
Se- 
kondi- Dar K | 
Tako- Ku- Salis- Bula- Nai- €s — 
Item radi masi Akuse bury wayo’ robi Salaam 1952 1953 1957 
WEE - Sees see 100 100 100 100 100 100 100 100 100 100 
Manioc: 
Ore 86 120 129 200 78 200 
Kokonte ..... 86 80 71 ics Seis ay He 
eee 105 140 114 116 111 159 125 
oe ee 171 173 314 ate seis Bae nae an 
Plantain ........ 138 120 228 was ee 310 a 133 365 131 
SA ae 176 140 421 515 482 320 275 oae ate si 
, RS ener 257 280 436 pe — ean re alk 
ME cihsenvcses 390 507 528 284 270 289 317 BaP aga 319 
Sweet potatoes ele mies cas She re werd ae 111 253 169 
- ee 886 1,607 1,557 1,526 1,153 1,131 800 961 1,247 1,756 
a eee 119 233 171 ae ace ies ae 189 218 300 
eres Bets as eo 274 259 184 208 144 206 194 
Fish: 
eee 2,390 5,440 2,842 7,942 a Fy 
SORE 2.05600 957 1,453 1,021¢ 1,150¢ 1,082¢ «se, Le 1,6564 
| Ae 886 693 879 cos ee ae sat 

OO os ciiens 2,747 3,293 2,800 3,719 2,800 655 3,266 

Tomatoes ...... 6,590 6,127 3,407 7,269 4,788 er es 

Cabbages ....... aes A cae Sieae «63016 1,755 

POS oics sacs 3,933 4,706 3,929 eal Gee eae 





* Prices in shillings per pound from respective surveys (21, 20, 19, 42, 40, 4, 6, 7, 8, 9, 10). 
See Table 1 (p. 232) for dates, and Appendix Table V for calorie factors used to compute price 


relatives. 


@ Shelled maize or maize meal. 


b Flour. 


¢ Fish, unspecified. 
@ Smoked (ngege). 


reported for Sekondi-Takoradi and Salisbury, but consumption in the latter city 
is some six times higher. 

The principal purpose of this brief examination of food price relationships is 
to point out that there seems to be a fairly stable hierarchy of food prices at least 
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among these cities for which fairly comparable price data are available. Bennett 
has suggested that there is probably a “world hierarchy of price per 1,000 calories,” 
and it is to this sort of relationship that attention is directed in Table 8 (3, pp. 
127-28). It will be seen that there are very large differences in the costliness of 
various foods and food groups as sources of food energy. Thus meat is from 8 to 
18 times as expensive as the cheapest starchy staples in terms of its price per 1,000 
calories, and tomatoes are from 35 to 70 times as costly on a calorie basis. This 
means, of course, that there is a marked difference between the pattern of food 
expenditure and the pattern of food consumption. ‘The contrast is illustrated by 
the data for Salisbury shown in Table 9. It will be noted, for example, that al- 
though the starchy staples account for nearly 70 per cent of the calorie intake they 
claim not quite a third of the food budget. Conversely, meat, fish, and eggs con- 
tribute only 7 per cent of the calorie supply but account for close to 30 per cent of 
total food expenditure. 

Analysis of food price relationships in tropical Africa is handicapped by the 
fact that more or less comparable price data are limited to a small number of cities 
and by the lack of accuracy and comparability that characterizes the data that are 
available. Collection of price data in African cities encounters a number of dif- 
ficulties. Much of the produce is not sold by weight or standard volume but in 
a variable “heap” or “bunch.” The Salisbury survey report notes that many pur- 
chases are made by Africans not in terms of quantities but in terms of what a fixed 
sum of money will buy. Thus meat is not bought by the pound but in one- 
shilling or two-shilling parcels; and mealie meal, sugar, and other foodstuffs are 
purchased in a similar fashion. Since neither buyer nor seller knows exactly how 
much such a “heap” or “bunch” contains, there is scope for irrational price varia- 
tion. It was also observed in both Salisbury and Bulawayo that families purchased 
an appreciable portion of their maize meal in 100-pound bags at a lower price 
than when purchases were made in small quantities (42, p. 52; 40, p. 47). 

A further difficulty is that produce is not, in general, sorted into recognized 
grades, so that there is difficulty in obtaining consistent prices over time and space. 
Furthermore, a report of the Uganda Unit of the East African Statistical Depart- 
ment observes that “the individual relationship between buyer and seller, arising 
out of the transaction, affects the price. Bargaining is a form of social activity as 
well as a means of fixing prices” (12, p. 1). According to the Kampala survey 
report for 1951, prices fluctuated greatly, not only between the two dates at which 
purchases were made but also among the five markets in the city, and even ac- 
cording to the time of the day. Although the conditions in these Kampala mar- 
kets may be extreme, it can be suspected that similar conditions prevail in varying 
degrees in all the markets.”* 

In Table 8A (p. 257) are shown prices derived from selected budget surveys 
whose standard accounting unit is the pound or shilling. The price data included 


18 The Nairobi survey of 1950 states that there were very few price fluctuations from purchase 
to purchase and concludes that price fluctuations were not of importance in Nairobi (5, p. 14). On 
the other hand, monthly average wholesale market prices of major staples as reported by the Ghanaian 
Department of Agriculture show fluctuations of considerable magnitude from month to month. In 
Accra markets, for instance, the wholesale price of maize doubled between January and December of 
1955, with another distinct peak in May. In 1957/58 the price of maize nearly doubled between its 
low point in December and its seasonal peak in June. The range of variation for gari, however, was 
considerably less (36, p. 171). 





URBAN FOOD EXPENDITURE PATTERNS IN TROPICAL AFRICA 259 


Tasie 9.—CoMPaRISON OF Foop ExpENDITURE AND CONSUMPTION PATTERNS 
IN SacisBurRY, 1957-58* 











Monthly expenditure Daily consumption 
per household “man unit” 

Per cent 
Per cent Quantity of total 
Item Pence of total (pounds) Calories _ calories 
MMR hs3.c5 5901 aha saw rei bo geaib lasts ays 364 18.9 .430 585 23.8 
0 EA eer 20 1.0 .007 10 4 
EO TEPMIES soo b.o.0 0 kk ese ase 220 11.4 .652 1,053 42.8 
ENS ea Pe ee Pee are 24 rz .013 21 9 
MU SAS h ate eee 628 32.5 ste 1,669 67.9 
ATER eis 56 poi 5 aBio- sores wees 16 8 .008 10 4 
ME ad see seeecsened epee ae a .001 Zz a | 
eee Pee, teers 210 10.9 .201 353 14.3 
PL Sears pitierert cea here 226 7 Bere 365 14.8 
Rape and beans ............. mee ay .057 87 35 
Peanuts (groundnuts) ...... Ree ee .007 12 . 
2, WSR eee Genet ar ce VaR 99 4.0 
0 eee er ous .042 3 1 
Green mealies .............. cies astis .032 5 7 
oi 7 a a ee ee sis a .015 1 — 
Garden vegetables .......... ie es .014 1 — 
MMM Seioe chaos aes Cees 942 5.0* sits 11 4 
RRR UN a5 CuO aeons aiee's 30 1.6 .048 9 4 
MEME Nicciaen tos aeae esas 499 26.0 yb 152 6.2 
ORE ABS Cancer 22 Lt .010 3-5 Py 
PO GO vce scicccseess 24 i.2 .007 4-5 Py 
fe eee ee 545 28.3 159-162 6.6 
TEE Kaen picccserssvias 24 1.2 -007 28 1.1 
Margarine, butter ......... 59 3.1 .019 62 aa 
MRPEOG 2G coe hod Relese 83 4.3 eae 90 3.6 
Le | a 104 5.4 BY 39 1.6 
LOL ee 52 Zi7 .019 12 Pe 
c UAPS So iter ee arene me are ie 156 8.1 Poe 51 yA | 
eC O AMET 6 56 6.0509, 85-0 3.058 20 1.0 .053 5 Py 
Beer, European ............ 30 1.6 O11 1 -— 
GRAND TOTAL .... 1,921? 100.0° 2,459-2,462 100.0 





* Averages for July and November 1957 and March 1958, for unrationed families in their own 
houses in median income class (monthly household income ranging from £14 12s. 6d. to £17 9s. 
4d.), with 3.7 “man units” per household (42, pp. 40, 50). The source cited computed “‘man units” 
on the basis of FAO estimates of calorie requirements by age group (42, pp. 11-15, 48). The monthly 
quantity per household figures given in the source were derived on the basis of market prices pre- 
vailing at the time of the expenditure surveys. Daily quantities and calories per “man unit” are our 
computation, using calorie factors in Appendix Table V and sources cited therein. Per cents spent 
do not agree exactly with those in Appendix Table IV, because beer is included here. 


@ Probably includes rape and beans, and peanuts. 
> Includes expenditures for tea, meals away from home, and “other foodstuffs” (60, 36, and 13d., 
respectively) not shown above or taken into account in daily consumption figures. 
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in these survey reports were obtained, in general, by making actual purchases in 
markets, weighing the purchased commodities, and sometimes consulting experts 
in the grading of these commodites. Despite these efforts to obtain as much ac- 
curacy as possible, the data must be treated with reserve. A certain number of 
extreme and apparently erratic price variations are apparent in the table, but in 
general there seems to be a rather surprising degree of similarity among the prices 
that prevailed in different places and in different periods. The sharp rise in 
prices in Kampala in 1953 was due to the drought and ensuing food shortage 
discussed earlier. Many of the large geographical variations also séem reasonable 
in relation to local conditions affecting costs of production or transportation, for 
example, the high cost of plantains in Nairobi, which is located in an arid zone 
some distance from areas well suited to the production of plantains or bananas. 

Table 8B (p. 257) also shows price relatives for 20 foods or food products, 
based on their price per 1,000 calories and taking the price of maize as equal to 
100. Examination of these price relatives seems to suggest that there exists a 
reasonably consistent hierarchy in the prices of different foods in these cities for 
which price data are available. In general, the prices of starchy roots, tubers, and 
plantains and of first-processed starchy staple products (particularly maize meal 
and manioc flour or meal) tend to be the lowest and fresh fish and vegetables 
the highest per 1,000 calories. (Fruits also rank very high in price per 1,000 
calories because, like vegetables, they have a high water content and low calorie 
value.) The general price hierarchy seems to run about as follows in ascending 
order: 


1. Manioc, maize, and their products 

2. Plantains, cocoyams, sweet potatoes, peanuts, and sugar 
3. Yams, rice, and bread 

4. Meat and smoked or dried fish 

5. Fresh fish and vegetables 


The variability of relative prices from city to city tends to increase for those 
commodities higher in the hierarchy. The price relatives for rice range roughly 
from 150 to 500, of yams from 260 to 430, and of bread from 300 to 500. The price 
per 1,000 calories of meat varies widely from some 800 to roughly 1,800, perhaps 
reflecting variations in grade or quality which it was not possible to consider in 
these comparisons. 

V. PROSPECTIVE CHANGES IN FOOD CONSUMPTION 
WITH ECONOMIC DEVELOPMENT 

Continuing urbanization and rising incomes will unquestionably lead to sig- 
nificant changes in food expenditure and consumption patterns in tropical Africa 
during the decades ahead. The nature of these prospective changes in urban 
demand will obviously have an important bearing on the pattern of expansion 
of crop, livestock, and fish production, and also on the food distribution and 
processing facilities that will need to be expanded and modernized. 

The effort made in this study to obtain insight into prospective changes in 
food expenditure and consumption patterns in tropical Africa by comparative 
analysis of urban budget surveys has not yielded fully satisfying results. The 
evidence with respect to the responsiveness of different foods and food groups to 
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changes in incomes is rather contradictory and does not inspire great confidence. 
Some significant findings do emerge, however, and an important lesson is sug- 
gested which merits consideration in planning future budget studies in African 
cities. 

Estimates of income elasticity of demand—Under favorable conditions esti- 
mates of the elasticity of expenditure with respect to income provide a valuable 
indication of changes in consumption to be expected in response to rising incomes. 
The concept of income elasticity of demand is a simple one. The coefficient of 
elasticity, which is independent of units of measurement, can be thought of as 
indicating the percentage increase (or decrease) of expenditure corresponding 
to 1 per cent increase (or decrease) in income. A variety of complex problems 
are involved, however, in the calculation and interpretation of elasticity coeffi- 
cients. 

Several of the factors that make it difficult to draw valid inferences from 
income elasticity estimates have been suggested in previous sections. First and 
foremost is the fact that variations in food expenditure and consumption are 
associated not only with variation in income, but also with variations in family 
size and composition and with food preference patterns. Moreover, comparison 
of elasticity coefficients worked out from different budget surveys is risky because 
of the lack of parallelism in the concepts and procedures used. Again, elasticity 
coefficients derived from cross-section data provided by budget surveys of the 
type under consideration here, which refer to differences in income and consump- 
tion at a single point in time, may or may not yield useful inferences relative to 
the dynamic behavior of expenditures over time. The studies of consumer de- 
mand in the United States by Duesenberry, Friedman, and others have empha- 
sized that the determinants of expenditure patterns of a household in a dynamic 
situation may well be a complicated function of past, present, and expected future 
incomes. Those considerations are probably relatively unimportant in consider- 
ing food expenditure patterns in African cities. But factors such as the effect of 
moving from a rural to a city environment, the length of urban residence, the 
strength of the influences modifying traditional attitudes, and the degree of 
familiarity with novel foods such as bread, tea, and sugar are all likely to be of 
considerable importance. 

Ideally, the estimation of coefficients of income elasticity from cross-section 
data should be based on groups as homogeneous as possible except for the differ- 
ences in income level. Otherwise it is hazardous to infer that the observed differ- 
ences in consumption patterns are mainly associated with differences in income 
level. In most of the surveys considered here there were substantial differences 
in the average size and structure of the families in the various expenditure classes 
and a strong positive correlation between income and family size. The Kumasi 
data on food expenditure as a percentage of total per capita expenditure presented 
in Table 2 (p. 237) indicated rather clearly that economies of scale characterize 
food purchases. There is a presumption that this is true of some of the other cities 
as well, so that per capita data relating to groups of households of different size 
and composition are not strictly comparable. 

The importance of tribal variations in food expenditure and consumption 
patterns, illustrated by the Kampala data considered in section IV, is another 
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factor that may obscure the specific effect of increased income on food expendi- 
ture. The representation of various tribal groups in the different income classes 
of the survey samples may have been unequal, so that the changes in food expendi- 
ture from class to class may be strongly influenced by intercorrelation between 
tribal origin and income as well as the effect of differences in income per se. 

In addition to dictating caution in drawing conclusions from the income 
elasticity estimates presented here, the above considerations emphasize a problem 
that calls for close attention in planning future budget surveys in tropical Africa. 
If the resources devoted to collecting expenditure data are to be of maximum 
value in clarifying the nature of the changes in food expenditure patterns likely 
to result from rising per capita incomes, it is essential to design the surveys so 
that comparisons can be made between groups as homogeneous as possible in all 
respects except level of income. This will pose difficult problems in sample design 
in order to minimize the influence of such factors as the size and the age and sex 
structure of households, tribal origin, and length of residence in an urban center, 
all of which may be responsible for variation in the expenditure patterns of differ- 
ent income classes unrelated to the effect of the level of income.’® Since for most 
cities there is only a presumption that these factors are significant, it is no doubt 
desirable to conduct pilot surveys to determine whether they are sufficiently im- 
portant in a particular city to justify a sampling procedure that seeks either to 
eliminate or to control their influence. 

Estimates of income elasticity of expenditure for “total food,” total starchy 
staples, meat and fish, milk, and bread are presented in Table 10 for seven cities. 
The cities selected are those for which it is possible to express expenditure of 
different income classes on a per capita basis or preferably, in terms of some sort 
of consumer unit. For reasons indicated earlier, total expenditure rather than 
income has been used as the independent variable. Apart from bread and milk, 
the estimated coefficients of elasticity in Table 10A refer to rather large groups 
of commodities, since aggregation reduces the seriousness of the problem of sub- 
stitution among closely related commodities. The data for these seven cities cover 
mostly low-wage workers. In fact, the surveys in the Ghanaian cities and Mbale 
were so restricted, except as wages were supplemented by outside sources of in- 
come or by sale of home garden produce. A slightly wider range of African 
workers is represented in the data for Abidjan, Nairobi, and Salisbury (see notes 
to Table 10). These cities seem to be fairly representative of the ones under re- 
view in this paper, although the choice has been dictated by the nature of the data 
available. The coefficients were determined by a linear regression between the 
logarithms of total expenditure and expenditure on total food and the foods and 
food groups mentioned above; preliminary studies of the data by plotting on 
double-log scales seemed to confirm the reasonableness of the assumption of 
constant elasticity.” The values of the elasticity coefficients were computed from 


19 Measurement of income elasticity can, of course, be highly useful even though the changes in 
consumption are due to differences in income and concomitant variation in other factors that affect 
consumption patterns of different income groups, provided that there is a reasonably consistent asso- 
ciation between income and these other factors. Under the conditions prevailing in African cities, 
however, there is reason to suspect that the association between level of income and some of the other 
variables likely to influence consumption, such as tribal origin or length of urban residence, is un- 
stable, so that it is important to try to isolate the influence of variation in income per se. 

20 The technique of calculating the elasticity coefficients was adapted from Wold and Juréen (46, 


pp. 216-18). 
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Tasce 10.—“INcome” Exasticiry oF DEMAND For ToTAL Foon, AND FOR SPECIFIED 
CommonpiTIEs, IN SELECTED CiTIEs* 


A. Elasticity Coefficients for Seven Cities. Figures in Parentheses 
Are Per Cent of Total Expenditure 





Total starchy Meat and 

















City Total food staples fish Milk Bread 
Meo lh re .69 (43.7) .48 (16.1) .82 (16.6) 2. -_ .6)® .. 
Sekondi-Takoradi?®. .74 (57.7)  .62 (16.5)  .59 (18.6) so) TESOL) 
BAM! once ses ss .86 (57.3) .82 (15.0)  .64 (20.9) PY ie? 4 2 ol Ba acc 
Det a A {60 (50.0)> 76 (16.4) ©. 78 114.3) ws Ge): — SEC ZD) 
WO Sa secse ase (69(49:9) =—.16' (20.2). 1577 (17:2) ss (2) 2.17 ( ..6) 
PIGUOIN sedsewese .69 (58.4) .18 (18.1) .80 (12.9) .99 (6.3) .63 ( 3.8) 
SEUMOUTY! 6....00:4:055's .58 (50.6) .02 (15.2) .60 (14.3) 1.16 (4.3)  .20 (10.0) 

B. Elasticity Coefficients for Starchy Staples in Four Cities. Figures 
in Parentheses Are Per Cent of Total Food Expenditure 
Total starchy 

City staples Bread Manioc Maize Rice Yams 
Sekondi- 

Takoradi .62 (31.6) 1.99 ( 3.7) —.27 (9.1) 1.54 ( 8.4) —.29 (4.2) 1.75 (2.1) 
Accra .76 (33.4) .94( 5.8) .70 (8.2) .59 (12.2) 1.49 (3.1) 1.00 (2.1) 
Nairobi _.18 30°15 63 ( 6.5) Ne eRe eo UR cy’) an Ce Mn Cae 
Salisbury .02 (30.1) 20 (19.7) bac ere ey, ClO) sy: se, ewe).  osauGeway 





* The basis for converting to consumer units, the expenditure ranges, and sources shown in notes 
a and d-}. 

@ The Oxford scale of consumption unit; the monthly expenditure range 2,711-8,683 francs CFA 
per consumption unit (22). 

b Includes such other dairy products as eggs and butter. 

¢ Not separately shown. The per cent of expenditure for bread and cereals is 10.2, and the elas- 
ticky | coefficient .46. 

4 Per capita basis without adjusting for age-sex structure, Except for total food, data by expendi- 
ture classes are available only for local food and its major components. Per cents shown above are in 
conformity with the elasticity coefficients computed from these data; see Table 6 (p. 246) and Appen- 
dix Table III for expenditure per cents made from more comprehensive data. 

€ The monthly expenditure range is 47 .04-78.34 shillings per capita, using only the first 9 ex- 
penditure classes. Local food accounts for 52.3 per cent of total expenditure (21). 

f The monthly expenditure range, 43.82-103.46 shillings per capita; all 12 classes; local food, 
52.3 per cent of total expenditures (20). 

9 The monthly expenditure range, 37.19-112.48 shillings per capita; all 11 classes; local food, 
49.2 per cent of total expenditures (18). 

h The Oxford scale of consumption unit; the monthly income range, 30.44-50.18 shillings per 
consumption unit (15). 

4 The reported data on family composition were adjusted by the Oxford scale; the monthly ex- 
penditure per consumption unit, 63.82-102.76 shillings (4). 

J Unrationed families in their own houses. The League of Nations’ scale of man unit; the monthly 
expenditure range per man unit, 60.46-110.42 shillings (41). The per cents in parentheses are for 
the middle income group. 


the data grouped according to family income and weighted by the number of 
persons or consumer units in the different expenditure classes. 

The one really important conclusion to be drawn from Table 10 is that total 
expenditure on food tends to rise very substantially as income (total expenditure) 
rises. The lowest of the elasticity coefficients for “total food” is about .6 in Salis- 
bury, and the figure is as high as .86 for two of the Ghanaian cities. This implies, 
subject to the qualifications mentioned earlier, that a 10 per cent rise in per capita 
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income in these cities could be expected to lead to an increase of some 6-9 per cent 
in total food expenditure. This represents an important characteristic of the 
demand for food in urban centers of tropical Africa and underscores the im- 
portance of ensuring that food supplies are expanded in pace with the growth 
of demand in order to avoid serious inflation.”* Income elasticity estimates as 
high as .6 to .9 point up a significant difference in the demand for food in devel- 
oping economies as compared to economically advanced countries where the 
income elasticity of demand for “total food” seems to be on the order of .2 or .3.” 
And since the effect of rising incomes is augmented by rapid growth of popula- 
tion in most underdeveloped countries, the expansion of food production is fre- 
quently an important and formidable problem. 

The other elasticity coefficients shown in Table 10 (p. 263) are rather divergent 
and their meaning is far from clear. With the exception of the Ghanaian cities, 
the elasticity coefficients for total starchy staples are less than for “total food” 
while the coefficients for meat and fish are higher. This is, of course, in accord- 
ance with the usual expectation that the share of the starchy staples in food ex- 
penditure and consumption will decline while the more expensive products such 
as meat and fish increase in importance. In view of the previously observed 
constancy of the share of the starchy staples in total food expenditure in the 
Ghanaian cities, it would be expected that the data would yield high estimates 
for the income elasticity of demand for staple foods. In Kumasi, the coefficient 
for the starchy staples is even appreciably higher than for meat and fish, and in 
the other two cities the figures for meat and fish and the starchy staples is about 
the same. This is indeed a puzzling result. It partly reflects a high “quality” (as 
opposed to “quantity”) elasticity since, as was noted in section III, there is a 
tendency to shift toward more expensive items within the starchy staple category. 
This unexpected result led Poleman to conclude that the usual expectation con- 
cerning changes in food consumption patterns with economic development might 
not be applicable to African cities, at least for the income categories represented 
in the Ghana surveys. In this regard Poleman cites an observation made by Hugh 
and Mabel Smythe in their recent study of the elite in Nigeria in which they 
report that “food has little relation to social status . . . . The elite may be able 
to afford a finer cuisine than the rest of the population, but they usually adhere 
to the standard dietary pattern” (quoted in 36, p. 161n). If this statement simply 
means that higher income groups continue to consume substantial quantities of 
the traditional starchy staples, it is well confirmed by the food expenditure data 
analyzed in this paper—at least in so far as members of the elite are included in 
the income ranges encompassed by the various budget surveys that have been 
considered. But if it is intended to suggest that there are no significant changes 


21 A country may, of course, import all or part of the increased food supplies if foreign exchange, 
credit, or food grants make this possible. But it is usually desirable for a developing economy to satisfy 
a major part of the enlarged demand by increasing the productivity and output of domestic agriculture. 
For a brief consideration of some of the relevant considerations see 264, pp. 573-74. 

22 The estimates of income elasticity derived from urban budget data for these African cities are 
believed to be a reasonably good approximation of income elasticity with respect to food expenditure 
measured at the farm level, the concept that is relevant to assessing the growth of demand for agricul- 
tural products. This view is based on the fact that the processing, packaging, and marketing compo- 
nents incorporated in foods purchased at retail are relatively insignificant; the services embodied in 
the foods as purchased are simple and do not add much to the retail price, because wage costs are very 
low. In economically advanced countries, however, income elasticity estimates based on unadjusted 
cross-section data produce very substantial upward bias (26, p. 339). 
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in food expenditure and consumption patterns, the observation is difficult to 
reconcile with the evidence presented here. Even for the Ghanaian cities, the 
high coefficients of elasticity of food expenditure imply substantial substitution 
of more for less expensive products since the quantitative (calorie) increase in 
food consumption appears to account for only a small part of the increase in 
food outlay. 

The negative coefficient of elasticity for the starchy staples in Mbale appears 
to be mainly a reflection of certain characteristics of the survey sample. In that 
community about half of the middle-income families and almost all of the top- 
income families had shambas (home gardens) producing food crops, whereas 
shambas were rare among the low-income families. Consequently, money ex- 
penditure on the starchy staples was relatively low in the higher income groups. 
The high elasticity coefficient for meat and fish for Mbale is in part a reflection 
of this same characteristic of the sample. Since the higher income households 
obtained a considerable fraction of their starchy staples from their shambas, they 
devoted a large share of their money outlay for food to purchases of meat—some 
40 per cent of total food expenditure in the highest income group. A seasonal 
influence also appears to have contributed to the high elasticity coefficient for 
meat. The survey coincided with the harvesting and marketing of cotton, and 
many of the families with home gardens were producing cotton as well as food 
crops. Thus there is reason to suppose that meat purchases were seasonally high 
because of the income provided by the sale of cotton and the feasting of visiting 
relatives during the cotton season (15, p. J1). 

The elasticity coefficients for milk are high in all three of the cities for which 
estimates could be made, and only Salisbury has a low coefficient for bread. 
Sekondi-Takoradi, Kumasi, and Mbale have extraordinarily high elasticity co- 
efficients for bread of about 2.0, implying that bread expenditure rises twice as 
fast as the increase in total expenditure. The high figure for Mbale, however, 
is undoubtedly influenced by the factors just mentioned in relation to the simi- 
larly high figure for meat and fish. It was noted in section III that the figures on 
bread consumption in the Ghanaian cities are almost certainly underestimated; 
hence the high figures for Kumasi and Sekondi-Takoradi are to be treated with 
reserve. 

The extraordinarily low coefficient for bread in Salisbury seems to reflect the 
fact that bread is already established as a major component of the diet at all in- 
come levels. Bread accounted for approximately 30 per cent of all calories from 
starchy staples in the two lowest income classes and only a slightly higher fraction 
for the higher income groups (Table 4, p. 242). This proposition that the elas- 
ticity coefficient for bread will decline as it becomes established as an important 
component of the urban diet is also suggested to some extent by the figures for 
Nairobi and Accra. 

The elasticity estimates presented in Table 10 are obviously a very slender 
basis for assessing the changes to be expected in food expenditure and consump- 
tion in the cities of tropical Africa in the course of economic development. It 
is to be hoped that future budget surveys will to a greater extent than in the past 
obtain information on food expenditure by income or expenditure class and that 
the samples will be designed to facilitate comparison of fairly homogeneous 
groups of households representative of different income levels. 
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A preliminary consideration of urban-rural contrasts in food consumption. — 
Granted that it is extremely difficult to isolate the influence of different income 
levels and differences in other factors existing between urban and rural popula- 
tion, such as availability of certain foods and the extent to which food preference 
is oriented to traditional patterns, analysis of urban-rural contrasts in food con- 
sumption seems to offer a fruitful line of inquiry which can be pursued to some 
extent with data already available. With bread, it is obvious that consumption is 
very much higher among urban than rural communities. The fact that the in- 
come elasticity of demand for bread in Salisbury is only .2 is much less signifi- 
cant in relation to the future growth of demand for wheat flour than the fact that 
the African population in Salisbury is apparently consuming on the order of 70 
kilograms of bread per person per year whereas the average per capita consump- 
tion of bread by the African population of the Federation of Rhodesia and Nyasa- 
land is something less than 10 kilograms (24, p. 30). Recent trends in flour im- 
ports in tropical Africa and historical trends in flour consumption in other areas 
of the world also emphasize that enlarged consumption of bread will be one of 
the conspicuous changes in diet patterns in tropical Africa (24 and 25, pp. 242-49). 

Another noteworthy contrast between rural and urban consumption in tropi- 
cal Africa concerns the millets and sorghums. Throughout the huge arid Sudan 
zone and in many other drier areas of tropical Africa, the millets and sorghums 
are the overwhelmingly important foods in local diets. But it was pointed out 
in section IV that even in the Senegalese cities and in Kaduna and Zaria in north- 
ern Nigeria, all located in areas where the millets and sorghums are of great 
importance in rural diets, urban consumers devoted only some 3-6 per cent of 
their food budget to these cereals. In a prior attempt to assess prospective changes 
in the relative position of Africa’s staple food crops the outlook for millets and 
sorghums was characterized as follows (25, p. 253): 


Of millets and sorghums, it can only be said that in other areas of the 
world those crops have not held esteem as human food in areas where they 
have faced competition from other cereals—rice, wheat, or maize. They 
will undoubtedly remain highly important as the local staple food crops 
in those drier areas where they now predominate, but it is unlikely that 
they will be of much importance in supplying the food needs of urban and 
industrial centers, where they would enjoy a relatively small price ad- 
vantage even in comparison with rice. 


This examination of urban budget data has provided some additional evidence 
supporting that conclusion. 

Preliminary comparisons of estimates of meat consumption in rural areas 
with consumption estimates derived from urban budget surveys also point to 
very substantial differences. On the basis of data from various food consumption 
surveys carried out in rural areas as well as estimates of total production and per 
capita consumption, it is apparent that the over-all consumption of meat in West 
Africa is extremely low, commonly ranging from as little as 1 kilogram to 5 or 6 
kilograms per person per year. As would be expected, meat consumption in rural 
areas varies a good deal depending on the local availability of game or the im- 
portance of stock raising in areas outside the tsetse zone. Estimates for a number 
of rural communities in Nigeria reported by Nicol range from less than 1 kilo- 
gram per year in Tangaza to as much as 27 kilograms for male adults and 14 
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kilograms for women in Tungan Maidubu in northern Nigeria, in a district 
where livestock are exceptionally important. In most of the survey communities 
in which Nicol has carried out surveys, per capita meat consumption amounts to 
no more than 5 or 6 kilograms annually (32). According to food consumption 
surveys carried out by Périssé in five districts of Togo, meat consumption 
amounted to 1.3, 5.0, 5.5, 6.4, and 9.3 kilograms per person per year, the last 
figure applying to a recently settled area where game is still relatively abundant 


In Ghana, over-all per capita consumption of meat is estimated at 9 kilograms 
per year, a relatively high figure for West Africa (17). But according to the 
budget survey estimates, meat consumption in the cities of Kumasi and Sekondi- 
Takoradi was 30 and 21 kilograms per year respectively; and in Sekondi- 
Takoradi consumption of fish was slightly larger than the consumption of meat. 

Further evidence of a tendency to enlarge meat consumption as purchasing 
power permits is provided by consumption data for two agricultural districts 
characterized by unusually high incomes for rural communities in tropical Africa. 
Bongouanou district in the Ivory Coast, the object of an important sample survey 
in 1955/56, is an area of relatively high incomes owing to substantial exports of 
coffee and cocoa. The annual per capita consumption of meat in Bongouanou 
district is nearly 30 kilograms, according to the survey report, as compared with 
the national average per capita consumption in the Ivory Coast that has been 
estimated roughly at about 5 kilograms (23 and 17). The contrast is less marked 
but nonetheless considerable in comparing the national average consumption in 
Ghana with survey estimates for the Kumasi districts, a rural area that enjoys 
comparatively high incomes based on exports of cocoa. Average per capita meat 
consumption in rural Kumasi, according to the sample survey data, was close 
to 20 kilograms compared with the over-all average of 9 kilograms (45). 

The contrast between urban and rural consumption of meat is apparently not 
as great in East and Central Africa as in West Africa owing to the greater 
prevalence of stock-raising and higher meat consumption in rural areas in that 
part of the continent. The available estimates of meat consumption in Kenya 
and Tanganyika are highly inconsistent, however, and require further scrutiny”® 

This brief review of some of the more significant urban-rural contrasts in 
food consumption serves to suggest that there are significant differences in urban 
and rural food consumption patterns and that more thorough and systematic 
analysis of those contrasts would be rewarding. 


VI. CONCLUSIONS 


This review of budget data for 16 urban communities of tropical Africa (repre- 
senting 19 cities and 10 countries) has revealed some important similarities and 
contrasts. Noteworthy among the uniformities so revealed are the following: 


1. Food expenditures claim a large share of total income in all cities. The 
percentage falls below 50 per cent in only one city, and in that instance the survey 
sample was limited to a comparatively high income group. 

2. Starchy staple foods—cereals and root crops—occupy a very important 


28 Estimates of annual per capita consumption of meat in Kenya range from 11 to 25 kilograms 
(unpublished report by C. J. Martin, Director, East African Statistical Department, and 17). 
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position in food expenditure and a considerably more dominant position as a 
source of food calories. The meat and fish category is roughly equal to the starchy 
staples in terms of food expenditure; but meat and fish expenditures show greater 
intercity variability, and their contribution to total calorie intake is perhaps only 
about one-tenth as great. 

3. The income elasticity of expenditure for “total food” is very high (.6 to .9) 
in the seven cities for which a calculation could be made. 


It has been emphasized that these three characteristics of the food expenditure 
patterns in African cities underscore the serious inflationary implications of food 
shortages leading to an appreciable rise in food prices. 

It proved difficult to draw valid inferences from the comparison of food ex- 
penditure of families in different income classes because the sampling procedures 
used in the past have not been designed to yield data applying to households that 
are reasonably homogeneous in all respects except for differences in level of in- 
come. A preliminary attempt was made to throw some light on prospective 
changes in the demand for agricultural products by comparing consumption of 
important food items in urban and rural areas. The urban-rural contrasts con- 
sidered confirmed the expectation that these differences are important; and it 
appears that more extensive study of such contrasts based on data already avail- 
able could throw light on some of the important changes in demand for food 
likely to result from urbanization and rising incomes. Moreover, these marked 
contrasts between urban and rural consumption patterns suggest that further 
growth of the population of African cities will be a key factor leading to signifi- 
cant changes in the pattern of demand for crop and livestock products. 
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Tasie I.—Prewar AND Postwar PoputaTION, SELECTED Cities oF Tropica AFRIcA* 








(Thousand persons) 

Per cent 

City Country or territory Prewar® Postwar® increase 
Abidjan Ivory Coast 10 (1931) 128 (1955) 1180 
Accra Ghana 70 (1931) 165 (1954) 136 
388 (1960) 454 

Addis Ababa _ Ethiopia 150 (1939) 400 (1952) 167 
Bamako Mali 20 (1931) 100 (1951) 400 
Bangui Ubangi-Shari 14 (1937) 85 (1957) 507 
Brazzaville Middle Congo 0 (1937) 99 (1957) 148 
Bulawayo Southern Rhodesia 29 (1936) 112 (1956) 286 
Conakry Guinea 7 (1931) 53 (1951) 657 
Dakar Senegal 93 (1936) 231 (1955) 148 
Dar es Salaam Tanganyika 34 (1937) 99 (1952) 191 
Douala Cameroun 28 (1931) 118 (1951) 321 
Freetown Sierra Leone 55 (1931) 77 (1956) 40 
Ibadan Nigeria 387 (1931) 459 (1952) 19 
Kano Nigeria 89 (1931) 130 (1952) 46 
Khartoum Sudan 45 (1938) 93 (1956) 107 
Kitwe-Nkana Northern Rhodesia 2 (1931) 78 (1956) 3800 
Lagos Nigeria 126 (1931) 312 (1956) 148 
Leopoldville | Congo 36 (1938) 300 (1955) 733 
Luanda Angola 40 (1934) 190 (1955) 375 
Lusaka Northern Rhodesia 2 (1931) 54 (1956) 2600 
Monrovia Liberia 10 (1938) 1 (1956) 310 
Nairobi Kenya 65 (1939) 210 (1956)® 223 
Salisbury Southern Rhodesia 32 (1936) 168 (1956)® 425 





* Estimates for Southern and Northern Rhodesia from material made available by the Central 
African Statistical Office. Postwar data for other cities from UN, Demographic Yearbook 1957 (1957), 
pp. 150-51, with the following exceptions: Bangui from French Equatorial Africa, High Commis., 
L’A. E. F. Economique et Sociale 1947-1958 (Brazzaville, 1959), p. 8; Accra from Ghana, Off. Govt. 
Stat., Quarterly Digest of Statistics, June 1960, p. 1 (1960 is the provisional estimate from the 1960 
census; the mid-1959 estimate of Accra’s population given in Ghana, Min. Fin., Economic Survey 
1959, 1960, p. 47, was 208,000); and Bamako, Conakry, and Douala from France, Min. de la France 
d’Outre-Mer, Inventaire social et économique des territoires d’outre-mer 1950 @ 1955 (1957), p. 27. 
Prewar data are from Walter Yust, ed., Encyclopedia Britannica World Atlas (Chicago, 1942), pp. 
182-211, except for Abidjan, Bamako, Conakry, and Douala, which are from France, Min. de la France 
d’Outre- Mer, Inventaire social et économique des territoires d’outre-mer 1950 2 1955 (1957), p. 27, 
“950. which is from Gold Coast, Off. Govt. Stat., Census of Population, 1948, Report and Tables 
(19 

@ Figures in parentheses are the year of census or estimate. 

> These figures apply to the urban agglomeration. 
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Taste IJ.—ExpenpirurE, ToTAL AND PER CENT For Foon, SELECTED CiTIEs 
oF Tropical AFRIca* 





Monthly average expenditure 











: Expenditure 
per family for § 
Domestic currency Pol by “ ie 
Country and city Unit Amount penditure) Source 
Nigeria: 
ROGURO-“ZATiA .. 2.222000 Shillings 251.1 35 49.8 (33) 
Ghana: 
Sekondi-Takoradi ......... Shillings 249 Ss 7 4a) 
ERE y Shillings 282 39 «57.3 (20) 
Erne Shillings 208 29 «57.2 = (19) 
Ee errr Shillings 314 44 58.0 (18) 
Sierra Leone: 
EE ny ekox chee s ce sds Shillings 180 25 62.4 (37) 
Ivory Coast: 
FE APR Francs (CFA) 14,699 84 54.7° (22) 
Senegal: 
Thiés—Dakar-Saint Louis* .. Francs (CFA) 20,277 16 83D (29) 
Congo: 
Leopoldville igh. dake sai Congo francs 5,766.8 115 46.8 (2) 
Uganda: 
Kampala: 
EE ee Terry Shillings 41.3 & 3 ti) 
re reer Shillings 38.4 5 61.8 (10) 
Ts cbheskicannnwcnte’ Shillings 43.5 6 64.9 (9) 
SR ee ree Shillings 55.1 8 64.9 (8) 
ES re Shillings 77.4 Il 58.3 (7) 
Jinja 
| RR eee Shillings 43.3 6 68.4 (14) 
lcs ob wes eakanen Shillings 44.1 6 66.7 (13) 
Fe Shillings 97.0 14 66.4f (15) 
Tanganyika: 
NR A 9 ihn ee nnn os Shillings 69.4 10 56.3 (6) 
Kenya: 
Nairobi, 1957/58 .......... Shillings 181.9 25 58.4 (4) 
Southern Rhodesia :? 
Bulawayo: 
ee Shillings 259.3 36 51.8 (38, 39, 40) 
October 1958 ............ Shillings 270.2 38 51.5 (38,39, 40) 
February 1959 ........... Shillings 244.8 34 56.0 (38, 39, 40) 
Salisbury: 
a rrr Shillings 276.8 39 53.6 (41,42) 
November 1957 .......... Shillings 292.8 41 55.1 (41,42) 
ET ok necked Kanon Shillings 264.6 37 58.7 (41,42) 





* Data from sources indicated by citation numbers. See text, Table 1 (p. 232), for some further 
information on the expenditure surveys cited, and comment on conversion to U.S. dollars. 

@ Converted at official exchange rates. 

> Average expenditure is for 264 households with incomes below 280 shillings per month; the 
per cent spent for food applies to 383 households and is an unweighted average of families in Index I 
(comparatively poor) and those in Index II (comparatively wealthy). 

¢ Includes food consumption by household guests; total for “family foods” is 43.7 per cent. 

@ Average income for all 136 families; per cent spent for food for the 2,500-3,000 franc (CFA) 
income class only, a class in middle range of income groups. 

€ Weighted average of families in “higher income group” and those in “lower income group.” 

f Includes imputed value of home-produced food; the per cent excluding home-produced food 
and food obtained in exchange for work on shambas is 49.9. 

9 Unweighted average of families in their own houses and those in accommodation, unrationed. 
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Taste II].—Per Cent oF Torat ExpenpITuRE FOR Foop REPRESENTED BY DoMINANT 
Srarcuy STAPLE, AND BY SPECIFIED Foop Groups, SELECTED CITIES 
OF TRopicaAL AFRICA* 











Starchy staples 
Dominant staple Meat, bn wei, Beans, peanuts 
Country and city Total Food Percent Bread fish Sugar ucts fruit Total Peanuts 
Nigeria: 
Kaduna-Zaria .... 44.6 Manioc O23 259° 2601 
Ghana:* 
Sekondi-Takoradi . 33.6 Manioc 10.5 3.8 36.5 1.6 2.2 12.8 1.3 7 
MANION 5 s66 608 28.6 Manioc 715 36-40 14 1.8 1236. 23 8 
Sn ee 33.0 Maize 0 45 7 «36158 «6350 102: 13 7 
RE os onsen 36.9 Maize 135 6.2 Shs; 2it 45° 13 ine 
Sierra Leone: 
Freetown? ....... 38.2 Rice 22 69 Zo” 30 37 9 1 a 
Ivory Coast: 
PERAN i a Ssusea'es 36.9 Rice 162 Sal: SO), 0” at 6 14 
Senegal: 
Thiés—Dakar- 
Saint Louis® .... 29.1 Rice 190 -72 SS 47 35 
Congo: 
Leopoldville ...... 26.8 Manioc 10.8 7.6 43.8 2.5 4.9 8.1 2.6 6 
Uganda: 
Kampala: 
PMO oka ssiase 45.9 Plantain 15.8 2.2 22.4 6.1 Pe) oe) 
cere 47.6 Plantain 17.4 4.1 21.3 3.4 S082 5 757 
U2) eens 50.5 Plantain 24.2 3.7 20.5 4.0 3519 12;4 851 
MN cans vos viele 52.8 Maize 22:6 3:56 17.8 4.9 2.84 13.0 8.6 
IPO? ckiwevesses 46.7 Plantain 21.1 2.3 22.8 7.2 2.84 12.9 9.0 
Jinja: 
i, | GEE Sane 50.7 Maize one 27 76 Gil 3.64 11.4 5.3 
RE ee sees 51.8 Plantain 25.4 3.1 20.8 6.3 Svar 957 70 
Mbale, 1958 ...... 40.5 Plantain 20.6 1.2 34.5 8.5 25", 4.2 34 
Tanganyika: 
Dar es Salaam .... 52.2 Maize 25.4 10:6 25:5 3.1 66° 41.9 
Kenya: 
Nairobi, 1957-58 .. 31.0 Maize 18.7 10.37 21.9 6.8 10.8 9.2 4.0 
Southern Rhodesia:9 
Bulawayo: 
June 1958 ...... 36.0 Maize 19.9 15.3 30.9 10.6 8.3% 5.7 
October 1958 ... 37.1 Maize 19.5 16.8 30.9 10.6 7.2% 4.8 
February 1959 .. 38.3 Maize 20.5 16.8 29.3 10.1 7.8" 5.6 
Salisbury: 
Jilly 1957 occ 32.4 Bread 20.2 20.2 30.6 10.9 10.2% 6.6 
November 1957 . 31.9 Bread 19.6 19.6 31.3 10.0 11.0% 6.6 
March 1958 .... 35.4 Bread 19.5 19.5 30.2 10.3 9.2% 6.9 





* Data from sources cited for Table II. 

@ Computed from a detailed list of local and imported foods (not available by expenditure classes) 
and thus preferable to the per cents in Table 10 (p. 263). The latter are necessarily restricted to the 
shorter list available by expenditure classes which excludes minor components of local food and all 
imported food. 

> Unweighted average of families in Index I (comparatively poor) and those in Index II (com- 
paratively wealthy). 

¢ For the 2,500-3,000 franc (CFA) income class, a class in middle range of income groups. 

4 Vegetables only. 

€ Weighted average of families in “higher income group” and those in “lower income group.” 

ft Includes wheat flour. 

9 Unweighted average of families in their own houses and those in accommodation, unrationed. 

h Includes margarine. 
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TasLe IV.—ExpeNnDITURE FoR STARCHY STAPLES AS PER CENT oF Torta Foop 
ExpENDITURE, BY ExpENDITURE CLAssEs, SELECTED CiTIEs 
oF Tropica, AFRIcA* 





Millets Wheat Roots, 
Expendi- Maize and flour, Cereals Manioc tubers 
ture and sor- bread, _— sub- and sub- 


class* Total® products Rice ghums biscuits total products Yams _ total? 





67.6 47.4 7.9 8.8 2.0 18.7 6.1 7. | ewe 
78.4 45.7 8.4 7.9 2.1 18.4 8.2 7.6 27.3 
86.4 43.5 8.6 Be} Fe ee 9.5 8.5 25.8 
85.6 44.2 8.0 3.0 $s BS BI BA Biv 
88.2 40.7 6.9 2 4.4 12.2 12.5 10.3 28.5 
Kumasi, March-April 1955¢ 
43.8 28.9 2.7 2.4 1.4 6.5 9.5 18 64 
53.5 28.8 2.8 2.8 1.9 via 8.3 3.6 21.3 
54.2 27.6 3.7 2.0 1.3 7.0 7.8 3.9 20.6 
56.7 30.1 5.2 2.3 | es 7.0 10.3 43 23.1 
62.4 26.9 4.1 re | aia 8.4 7.7 3.8 18.5 
59.8 29.1 3.4 ym | 2.1 7.6 9.1 4.0 21.5 
62.3 26.8 3.4 21 oe ta 7.6 4.4 19.1 
82.5 29.4 3.6 3.0 Bis 9.7 6.7 4.4 19.7 
76.0 26.8 4.8 2.0 2.4 om | 6.6 3.8 17.6 
72.9 30.6 3.9 3.6 oO «6S 6.5 4.8 19.5 
82.3 28.6 4.7 2.8 ae 6.6 4.6 18.3 
103.5 30.4 4.8 ae a2 «6S 7.4 3.9 18.6 
Nairobi, 1957-58 
os s.2 2.1 1.2 1 9.8 33.2 
moO 68S D.7 1.9 ao HS RSA 
ee ee Pe 3 16.3 Hi | 10.9 29.3 
102.8 27.5 15.7 2.5 3 8.3 
Salisbury, 1957-58 
59.2 40.8 17.4 1.2 22.2 40.8 
73.6 36.5 15.6 9 20.0 36.5 
Ba.9 3336 11.8 Ls 20> +336 
7.9 36 4 1.9 19.3 33.6 
109.0 32.0 10.5 2:9 18.6 32.0 





* Data for Kaduna—Zaria from 33, for Kumasi from 20, for Nairobi from 4, and for Salisbury, 
unrationed families in their own homes, July and November 1957 and March 1958, from 42. 

@ Monthly average expenditure by income classes (expenditure classes for Kumasi): shillings per 
capita for Kaduna—Zaria and Kumasi; shillings per consumption unit according to the Oxford scale 
for Nairobi; shillings per “man unit” based on FAO calorie requirements by age groups for Salisbury 
and thus in agreement with Table 4 (p. 242), rather than Table 2 (p. 237) which is from 41. 

» Includes items not shown. 

¢ Expenditure on the starchy staples as per cent of total expenditure on local food. Data including 
imported foods not available by expenditure classes. 
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TasLe V.—Catories Per Pounp For SELECTED Foops* 








Food Calories Food Calories 
Manioc: TENE. dion ces basics 726% 
PME ibe sdaeisSai 494 RERANBD sos Seieidisie Mews 1,760° 
i ree 1,533 PERI So onaoekoneuees 1,520 
eee 1,533 MEE, Sci nvenvannbeds 1,755 

SE shaenavesaces 390 Fish 
| LSA ae aera 1,615 PER Sires cate ns: 299° 
Ee 340 ee 9254 
Ser errs 1,619 Ee rer 925¢ 
2 rere 408 Oo ee 168 
i eetinssievines 1,360° p00 a ee 86 
Sweet potatoes ........ 440 MD annccccecess 77 
eee 109 





* Data for foods ‘“‘as purchased” from FAO, Food Composition Tables for International Use 
(1953), Table i, except as otherwise specified. 

@ Lean tropical (thin carcass); from Lucius Nicholls, Tropical Nutrition and Dietetics (3d ed., 
1951), Table LXX, p. 420. 

Peanuts in shell. 

¢ Including 33 per cent waste; based on B. S. Platt, Tables of Representative Values of Foods 
Commonly Used in Tropical Countries (Gr. Brit., Med. Res. Coun., Spec. Rpts. 253, 1945), pp. 28-29. 

@ Average values are assumed from Platt, op. cit. 

€ For the Ghanaian cities, a factor of 1,143 calories per pound was used (72 per cent of flour, 
following Platt, op. cit.). 
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of Arts are Economics of World Food Consumption, International Trade in Primary 
Commodities, Commodity Markets and Prices, Quantitative Methods in Agricultural 
Economics, Industrial Economics of Major Food, Feed, and Fiber Commodities, and 
Methods of Analyzing Commodity Problems. These six required courses absorb two- 
thirds of the students’ time in an academic year. Supplementary work may be selected 
from other courses taught by members of the Institute staff (including several deal- 
ing with problems of agriculture in economic development, especially of Africa), or 
by members of the Department of Economics or the Department of Statistics. 

A few candidates for the degree of Doctor of Philosophy may be admitted annually, 
after completion with distinction of the Institute’s program for the Master’s degree. 
A dissertation is required, in addition to specialized advanced work within the Insti- 
tute and a minor in Economics or Statistics or its equivalent. 


PUBLICATIONS 


The products of research by staff members are published in various forms: as 
books published and distributed by the Stanford University Press; rarely, as books— 
or chapters contributed to books—handled by commercial publishers; as pamphlets 
distributed by the Institute; as articles in the Institute’s periodical, Food Research 
Institute Studies; and as articles appearing in professional journals and in the pro- 
ceedings of professional societies and of special conferences. Except in rare instances 
and on invitation, Institute resources are used to subsidize or support the publications 
only of the staff. 

Until World War II staff research emphasized the economics of wheat and other 
food grains, and much of the research was published in the periodical Wheat Studies 
of the Food Research Institute. Other major fields of interest in the early period, 
some of which were continued after World War II, included the fats and oils, the 
agricultural economy of the Soviet Union, and international commodity agreements 
and controls. 
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has been a major research effort since 1953, and the agricultural economies of Latin 
America have received special, more limited attention since 1946. 

Quantitative investigations of the functioning of commodity-futures markets were 
begun at the Institute in the 1930’s. Development of new analytical techniques after 
World War II made possible more rigorous and penetrating analysis of the behavior 
of prices in these markets and of the motivation and influence on prices of market 
traders. 

Research continues on the economics of food and feed grains within the United 
States and in the international economy. Governmental policy and administration 
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GENERAL INFORMATION 
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tinuingly operated under its original terms of reference, “research in the production, 
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derived jointly from endowments provided by Carnegie Corporation of New York 
and the Rockefeller Foundation, from the general funds of Stanford University, and 
from terminal grants-in-aid of research supplied by governmental agencies, philan- 
thropic foundations, or individuals. Full responsibility for choice of research topics 
and publication and approval of research findings, in general and in particular, lies 
with the staff of the Institute. 

Members of the Institute’s active research staff, currently numbering thirteen, 
generally carry professorial rank in the faculty of Stanford University. Most mem- 
bers hold advanced degrees in economics or agricultural economics, though history 
and business are also represented. They are assisted by a technical staff of about 
the same number, competent in statistical computation, secretarial functions, graphic 
presentation, and library management. Three professors emeritus continue to con- 
tribute to the research output. 

Housed on the campus of Stanford University, the Institute has its own working 
library specializing in the fields of food and agriculture. It emphasizes acquisition 
of current periodicals and research studies, largely official, from many countries, and 
the collection of files of these. Staff members also have ready access to the general 
and other special libraries of the University. Arrangements can occasionally be made 
to provide visiting scholars not only with equivalent access to these library facilities, 
but also with desk space in offices. 

Working within its general terms of reference as a group of cooperating scholars 
choosing their own particular topics of inquiry, the staff tends to emphasize inter- 
national aspects of food and agricultural developments, problems, and policies, and 
to stress studies, especially of basic commodities, that lend themselves to analysis of 
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Master of Arts, which can be completed in a single year of three academic quarters. 
Candidates must ordinarily have received their baccalaureate degrees in economics 
or agricultural economics. Courses of instruction required for the degree of Master 
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